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Exciting  features  an 
essential  projects— 
Be  Prepared! 


Exclusive  Pro 


Re  vi 


ICOM  s  versatile  family  of 
handhelds  provides  superb  perfor- 
mance and  reliability  to  keep  you 
talking.  With  an  incomparable 
full  line  of  interchangeable  acces- 
sories and  options,  they're  suited 
to  fit  your  every  radio  need. 

2  METERS 

ICOMs  advanced  IC-02AT, 
compact  IC -f*2AT  Micro,  and  rug- 
ged IC-2AT  dominate  the  2-meter 
bands  from  139.0-163.0MHz. 

220MHz 

ICOMs  deluxe  IC-Q3AT  and 
dependable  IC-3AT  are  the  perfect 
choices  for  220.00-224.995MHz. 


440MHz 

ICOMs  outstanding 
IC-04AT,  IC-m4AT  Micro,  and 
IC-4AT,  have  vou  covered  to 

440,00449.995MHz. 

1  -2GHz 

Exclusively  ICOM,  the 
1260.0- 1299.990MHz  band  is 
owned  bv  the  unique,  full- 
featured"  IC-12AT. 

ACCESSORIES 

With  headsets  complete  with 
Vox  or  PTT  control  box,  a  large 
variety  of  interchangeable  battery 
packs,  leather  cases  and  rapid 
desktop  chargers— the  versatile  I 


ICOM  handhelds  will  keep  you 
talking.  Meet  the  full  family  at 
your  local,  quality  ICOM  dealer. 


o 


ICOM 

ICOM  America,  Inc. 

2380-1 16th  Ave.  N.E.  BeJIevue,  WA  98004 
Customer  Service  Hotline  (206}  454-7619 
31 50  Premier  Drive.  Surte  1 26,  Irving,  TX  7S063 
1  777  Phoenix  Parkway,  Suite  201.  Atlanta,  GA  30349 
ICOM  CANADA,  A  Division  of  ICOM  America,  Inc., 
3071  -  85  Road,  Unit  9,  Richmond,  B.C.  V6X  2T4 
Canada 

AH  stated  specifications  are  approximate  ar>d  subject  lo 
change  without  notice  or  obligation. 
AJi  ICOM  radios  significantly  exceed  FCC  regulations  limit- 
ing srxtncws  em*ss»ons  HANDHELD5288 


THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 

•  Initiate  phone  calls  from  your  HT  or  mobile 

•  Receive  incoming  phone  calls 
fgEWf  •  Telephone  initiated  control. . . 

Operate  your  base  station  with  complete  control  from  any  telephone 
Change  frequencies  from  the  controlling  telephone 
Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
t'  Eavesdrop  the  channel  from  any  telephone 

Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 


OtAL  ACCESS  REMOTE  /INTERCONNECT 
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Private  Patch  32! 

•  CaitNt<      ■   ■  -  .< 


POWER 


The  new  telephone  initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc.  You 
can  even  change  the  operating 
channel  from  the  touch  pad! 

Our  digital  VOX  processor  flips  your 
conversation  back  and  forth  fully 
automatically.  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  em  harassing  lock-ups* 

The  importance  of  telephone  in- 
itiated control  for  emergency  or 
disaster  communications  cannot  be 
overstated.  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure. 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 


=  NEW  FEATURE 

#  or  mi       ligit  connecUdiscarr 
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ated  tone 

•  Pul 

•  Toll  i 

•  Se  verride  code 

•  Bus 

•  m 

•     A 

•  Tin 

control 
^  Regenerated  DTMF 

•  P 

Rin      tt  or  Auto  Answer  on  1-8  i 

•  char  igout  inhn 
.^  Status  mess. 

illv  j:  audio 


•  lightning  protection 

Front  panel  status  led's 

CWIC  ■•! 

ix  witches  make  all  features 

hog  ible 


Connects  to  MIC  and  ext. 
speaker  jack  on  any  radio.  Or 

connect  internally  if  desired. 

Can  be  connected  to  any  HT. 
(Even  those  with  a  two  wire  inter- 
face.) 

Can  be  operated  simplex, 
through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion. 

20  minutes  typical  connect  time 
Made  in  U.S.A. 


OPTIONS 

1  V*  second  electronic  voice  delay 

2.  FCC  registered  coupler 

3,  CW  ID  chip 


Connect  Systems  Inc. 

23731  Madison  St. 

Torrance  CA  90505 

Phone:(213)373-6803 


AMATEUR  ELECTRONIC  SUPPLY 
Milwaukee  Wl.  Wickiiffe  OH. 
Orlando  FL,  Clearwater  FL, 
Las  Vegas  NV 

BARRY  ELECTRONICS  CORP. 
New  York  NY 

EGCknc. 
Woodbridfle  VA 

ERICKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 
Anaheim  CA,  Burllngarne  CA 
Oakland  CA,  Phoenix  AZ 
San  Diego  CA,  Van  Nuys  CA. 
Atlanta  GA 


HENRY  RADIO 
Los  Angeles  CA 

INTERNATIONAL  RADIO  SYSTEMS 
Miami  FL 

JUNS  ELECTRONICS 

Culver  City  CA 

MADISON  ELECTRONICS  SUPPLY 
Houston  TX 

MIAMI  RADIO  CENTER  CORP 
Miami  FL 

MIKES  ELECTRONICS 
Ft  Lauderdale.  Miami  FL 

N&G  DISTRIBUTING  CORP. 
Miami  PL 


OMNI  ELECTRONICS 
Laredo  TX 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 
E vans vi lie  IN 

WESTCOM 

San  Marcos  CA 

CANADA: 

CARTEL  ELECTRONIC 
DISTRIBUTORS 
Surrey  B.C. 

COM-WEST  RADIO  SYSTEMS.  LTD. 
Vancouver  B.C 
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Tired  of  paying  higher  and  higher  prices  for 
V.HrF,  magnetic  mount  antennas?  Hustler  has 
the  solution.  Two  new  series  of  antennas  at 
suprisingly  affordable  prices   Built  with  the 
same  quality  and  performance  you  expect 
from  a  Hustler  product.  Designed  to  offer  you 
years  of  trouble-free  operation.  Priced  to 
save  you  money. 

.T  A    ^JiJtCJIIi^    (pictured  mounted) 

•  3*4  db  gain  |  5/8  wave 

•  200  watt  rating 

•  15  foot  coax 
PL-259  connector  installed 

•  Magnetic  mount  holds  to 
100  mph 

Model  FX-2  —  2  Meter,  black  &  chrome 
Model  FX-2  20  —  220  MHz,  black  and  chrome 

24.95 

Also  Available  in  Black 

Model  FX-2B\  2  Meter 

Modd  FX-220B,  220  MHz  29-95  ea. 


K.A    Ofelvl  ,t!.N  (pictured  lying  down) 

*  3,4  db  gain  |  5/8  wave 

*  100  watt  rating 

*  15  foot  coax 

PL-259  connector  installed 

*  Magnetic  mount  holds  to  ^5  mph 

Model  RX-2,  2  meter  black  and  chrome 
Model  RX-220,  220  MHz,  black  &  chrome 

19.95 

Also  Available  in  Black 

Model  RX-2B,  2  meter 

Model  RX-220B,  220  MHz 


v;i 


24.95 


ca. 


Model  RX-2 
(Also  Available  in  Black > 


One  Ncwtronlcs  Place 

Mineral  Wells,  Texas  76067 

(817)  32  5-1386 

CIRCLE  269  OH  READER  SERVICE  CARD 


MFJ  multi-mode 

data  controller 


MFJ  shatters  the  6  mode  barrier  and  the  price  barrier 
with  the  MFJ- 12 78  and  gives  you  . . .  Packet f  RTTYt 
ASCII,  CW,  WEFAX,  SSTV  and  Contest  Memory  Keyer 
7  digital  modes  .  . .  for  an  affordable  $249,95 


Amateur  radios  newest  multi*mode 
data  controller  -  the  MFJ- 1 278  -  lets  you 
join  the  fun  on  Packet,  RTTY,  ASCII, 
CW,  Weal  her  FAX.  SSTV  and  gives  you  a 
full  featured  Contest  Memory  Keyer 
mode  * . ,  you  get  7  modes  .  . ,  for  an 
affordable  $249.95. 

Plus  you  get  high  performance  HF/VHF/ 
CW  modems*  software  selectable  dual 
radio  ports,  precision  tuning  indicator. 
32K  RAM,  AC  power  supply  and  more. 

You'll  find  it  the  most  user  friendly  of 
all  mult t-modes.  It's  menu  driven  for  ease 
of  use  and  command  driven  for  speed. 

A  high  resolution  20  LED  tuning 
indicator  lets  you  tune  in  stgnalsjast  in 
any  mode.  All  you  have  to  do  is  to  center 
a  single  LED  and  you  're  precisely  i  uned 
in  to  within  10  Hz-  and  it  shows  you 
which  way  to  tune! 

AH  you  need  to  join  the  fun  is  an 
MFJ- 1278.  your  rig  and  any  computer 
with  a  serial  port  and  terminal  program. 

Too  can  use  the  MFJ  Starter  Pack  to 
get  on  the  air  Instantly.  It  includes 
computer  interfacing  cable,  terminal 
software  and  friendly  instructions  . . . 
everything  vou  need  to  get  on  the  air  fast. 
Order  MFJ4282  (disk) /MFJ- 1283  (tape) 
for  the  C*64/128  and  VIC-20  or  MFJ- 1284 
for  the  IBM  or  compatible,  $19.95  each. 

Packet 

Packet  gives  you  the  fastest  and  niosi 
reliable  error-free  communications  of 
any  amateur  digital  mode. 

With  MFJ's  super  clone  of  the  industry 
standard  ■-  the  TAPR  TNC-2  -  you  get 
genuine  TAPR  so  ft  ware/  hardware  plus 
more -not  a  "work-a-like"  imitation. 

Extensive  tests  published  in  Packet 
Radio  Magazine  [**HF  Modem  Perform- 
ance Comparisons")  prove  the  TAPR 
designed  modem  used  In  the  MFJ- 1278 
gives  better  copy  with  proper  DCD 
operation  under  all  tested  conditions 
than  the  other  modems  tested. 

Hardware  DCD  gives  you  more  QSOs 
because  you  get  reliable  carrier  detection 
under  busy*  noisy  or  weak  conditions, 

A  hardware  HDLC  gives  you  full 
duplex  operation  for  satellite  work  or  for 
use  as  a  full  duplex  digipeater.  And.  it 
makes  possible  speeds  in  excess  of  56K 
baud  with  a  suitable  external  modem. 

Good  news  for  SYSOPsf  New  software 
lets  the  MFJ- 1 278  perform  flawlessly  as  a 
WORLI/WA7MBL  bulletin  board  TNC. 

Baudot  RTTY 

You  can  copy  all  shifts  and  all 
standard  speeds  including  170,  425  and 
800  Hz  shifts  and  speeds  from  45  to  300 

MFJ  . 


baud.  You  can  copy  not  only  amateur 
RTTY  but  also  press,  weather  and  other 
exciting  traffic. 

A  high  performance  modem  lets  you 
copy  both  mark  and  space  for  greatly 
improved  copy  under  adverse  conditions. 
It  even  tracks  slightly  drifting  signals. 

You  can  transmit  both  narrow  and 
wide  shifts.  The  wide  shift  is  a  standard 
850  Hz  shift  with  mark/space  tones  of 
2125/2975  Hz.  This  lets  you  operate 
MARS  and  standard  VHFFM  RTTY, 

You  get  both  the  American  Western 
Union  and  the  international  CCITT 
character  sets.  Autostart  for  unattended 
reception  and  selectable  "Diddle". 

A  receive  Normal/Reverse  software 
switch  eliminates  retuningand  Unshift- 
On-Space  reduces  errors  under  poor 
receiving  conditions. 

ASCII 

You  can  transmit  and  receive  7  bit 
ASCII  using  the  same  shifts  and  speeds 
as  in  the  RTTY  mode  and  using  the  same 
high  performance  modem.  You  also  get 
Autostart  and  selectable  "Diddle", 

CW 

You  get  a  Super  Morse  Keyboard  mode 
that  lets  you  send  perfect  CW  effortlessly 
from  5  to  99  WPM,  including  all  prosigns 
-  it's  tailor-made  for  traffic  handlers, 

A  huge  type  ahead  buffer  lets  you  send 
smooth  CW  even  if  you  "hunt  and  peck". 

You  can  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  to! 
You  can  link  and  repeal  any  messages  for 
automatic  CQs  and  beaconing.  Memories 
also  work  in  RTTY  and  ASCII  modes. 

A  lone  Modulated  CW  mode  turns 
your  VHFFM  rig  Into  a  CW  transceiver  for 
a  new  fun  mode-  It's  perfect  for 
transmitting  code  practice  over  VHF  FM. 

An  AFSK  CW  mode  lets  you  ID  In  CW. 

The  CW  receive  mode  lets  you  copy 
from  I  to  99  WPM.  Even  with  sloppy  fists 
you*  11  be  surprised  at  the  copy  you'll  get 
with  its  powerful  built-in  software. 

You  also  get  a  random  code  generator 
that'll  help  you  copy  CW  faster* 

Weather  FAX 

You'll  be  fascinated  as  you  watch 
WEFAX  signals  blossom  into  full 


MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  State.  MS  39762 
601  323  5869  Tel«:  53-4590  MF.JSTKV 

,  making  quality  affordable 


fledged  weather  maps  on  your  printer. 
Other  Interesting  FAX  pictures  can  also 
be  printed  -  such  as  some  news 
photographs  from  wire  services. 

Any  Epson  graphics  compatible 
printer  will  print  a  wealth  of  interesting 
pictures  and  maps. 

Automatic  sync  and  slop  lets  you  set 
it  and  leave  it  for  no  hassle  printing. 

You  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  if  your  terminal 
program  lets  you  save  ASCII  files  to  disk. 

Pictures  and  maps  can  be  printed  to 
screen  in  real  Lime  or  from  disk  on  IBM 
and  compatibles  with  the  MFJ- 1284 
Starter  Pack, 

You  can  transmit  FAX  pictures  right 
off  disk  and  have  fun  exchanging  and 
collecting  them. 

Slow  Scan  TV 

The  MFJ- 1 278  introduces  you  to  the 
exciting  world  of  slow  scan  TV, 

You'll  not  only  enjoy  receiving 
pictures  from  thousands  of  SSTVers  all- 
over-the- world  but  you  can  send  your 
own  pictures  to  them,  too. 

You  can  print  slow  scan  TV  pictures  on 
any  Epson  graphics  compatible  printer.  If 
you  have  an  IBM  PC  or  compatible  you 
can  print  to  screen  in  near  real  time  or 
from  disk  with  the  MFJ- 1284  Starter  Pack, 

You  can  transmit  slow  scan  pictures 
right  off  disk  -  there's  no  need  to  set  up 
lights  and  a  camera  for  a  casual  contact. 

You  can  save  slow  scan  pictures  on  disk 
from  over-the-air  QSOs  if  your  terminal 
program  lets  you  save  ASCII  files. 

The  MFJ^  1278  transmits  and  receives 
8,5,  12.  24.  and  36  second  black  and  white 
format  SSTV  pict ures  using  two  levels. 
Contest  Memory  Keyer 

Nothing  beats  the  quick  response  of  a 
memory  keyer  during  a  heated  contest. 

You'll  score  valuable  contest  points  by 
completing  QSOs  so  fast  you'll  leave  your 
competition  behind.  And  you  ran  snag 
rare  DX  by  slipping  in  so  quickly  you'll 
catch  everyone  by  surprise. 

You  get  iambic  operation  with  dot- 
dash  memories,  self-completing  dots  and 
dashes  and  jamproof  spacing, 

Message  memories  let  you  store  contest 
RST.  QTH,  call,  rig  info  -■  everything  you 
used  to  repeat  over  and  over.  You  11  save 
precious  time  and  work  more  QSOs, 

You  get  automatic  incrementing  serial 
numbering.  In  a  contest  it  can  make  the 
difference  between  winning  and  losing. 

A  weight  control  lets  you  penetrate 
QRM  with  a  distinctive  signal  or  leis  your 
transmitter  send  perfect  sounding  CW. 

More  Features 

Turn  on  your  MFJ- 12 78  and  it  sets 
itself  to  match  your  computer  baud  rate. 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selected. 

Plus ,  * ,  printing  in  ail  modes, 
threshold  control  for  varying  band 
conditions,  tune-up  command,  lithium 
battery  backup.  RS-232  and  TTL  level 
serial  ports,  watch  dog  timer,  FSK  and 
AFSK  outputs,  output  level  control, 
speaker  jack  for  both  radio  pons,  test  and 
calibration  software,  Z-80ai  4,9  MHz.  32K 
EPROM,  and  socketed  lCsT  FCC  approved, 
9xlVax9Va  inches.  12VDCor  1 10  VAC. 

Get  yours  today  and  join  the  fun  crowd? 

FOR  YOUR  NEAREST  DEALER 

or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 
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Number  1  on  your  Feedback  card 


Welcome.  Newcomers! 


AMATEUR  RADIO  AND 
PUBLIC  SERVICE 

The  Amateur  Radio  Service  was  created  as 
a  public  service.  Look  no  further  than 
the  first  tenet  of  the  Basis  and  Purpose  of 
the  Amateur  Radio  Service  in  Part  97,  to 
see  this: 

(a)  Recognition  and  enhancement  of  the  value 
of  the  amateur  service  to  the  public  as  a  volun- 
tary noncommercial  communications  service, 
particularly  with  respect  to  providing  emer- 
gency communications. 

A  newcomer  tuning  around  on  the  amateur 
bands,  however,  probably  senses  anything 
but  bien  public  ihere.  He  hears  pile-ups  dot- 
ling  the  1 5-  and  20-meter  bands.  While  tuning 
around  the  40-  or  80-meter  bands,  he  runs 
across  hams  chatting  amiably  about  the 
weather,  new  equipment,  equipment  modifi- 
cations, and  other  similarly  low-key  topics.  He 
also  finds  this  rag-chewing  on  the  2-meter, 
220-MHz,  and  440-MHz  bands  He  soon  dis- 
covers nets  where  members  meet  to  pursue 
common  interests — such  as  trading  informa- 
tion about  equipment  from  a  particular  manu- 
facturer, playing  chess,  or  reminiscing  about 
common  war-time  experiences.  (I  once  came 
across  a  grandfather  clock  net  where  the 
members  recognized  each  other  by  the  sound 
of  their  clocks"  chimes!} 

He  may  conclude  from  all  of  this  that  ama- 
teur radio  caters  only  its  own  interests  and  is 
unprepared  for  future  emergencies— a  ser- 
vice straying  from  its  premier  FCC  mandate. 
How  wrong  he  would  be!  The  conditions  out- 
lined below  show  why  amateur  radio  is  the 
world's  finest  and  most  reliable  emergency 
communications  system. 

Marriage  of  Self-Interest  and 
Public  Service 

Many  nets  meet  with  the  intent  to  rehearse 
emergency  communications.  The  conduct  of 
almost  alt  nets,  however,  contributes  to  this 
end. 

Traffic  nets  and  DX  nets  are  two  of  the  most 
common  kinds  of  ham  nets.  CW  as  well  as 
voice  nets  are  very  popular.  Members  of  traf- 
fic nets  relay  radiograms,  which  anyone*, 
ham  or  no,  may  originate  and  receive.  One 
ham  relays  a  message  to  the  next,  until  it 
reaches  its  destination.  People  who  have 
played  the  "rumor"  circle  game  as  kids  may 
recall  how  information  tends  to  distort  as 
it  passes  from  person  to  person.  Traffic 
nets  have  developed  a  strict  procedure  to  min- 
imize this  distortion. 

DX  nets  meet  to  provide  hams  an  oppor- 
tunity to  contact  other  hams  in  rare  countries 
These  nets  need  tight  control  to  maximize  the 
number  of  stations  contacting  the  rare  station. 
If  the  situation  is  left  uncontrolled,  the  hapless 
rare  station  spends  more  time  trying  to  get 
DXers  to  quiel  down  than  actually  contacting 
them! 


The  skills  hams  develop  in  these  pursuits- 
message  handling  and  net  control — are  vital 
to  the  smooth  operation  of  emergency  com- 
munications. 

Resilient  and  Fair 

Besides  retaining  the  largest  pool  of  skilled 
volunteers,  the  Amateur  radio  service  pro- 
vides the  most  enduring  communications  in 
regions  ravaged  by  natural  disasters  for  these 
reasons: 

•System  portability  and  compactness 

•Self-contained  power  supply 

•  Requirement  of  knowledge  of  CW 


•Volunteer-onfy  tenet  of  the  Amateur 
Service, 


io 


There  are  transceivers  available  now  that, 
weighing  less  than  ten  pounds,  powered  for  a 
number  of  hours  from  a  car  battery,  and  re- 
quiring only  a  dipole  antenna  a  few  dozen  feet 
above  the  ground,  afford  reliable  long-dis- 
tance communications  Such  self-contained 
systems  let  amateur  communications  remain 
intact  when  a  natural  disaster  such  as  a  hurri- 
cane or  earthquake  strikes  an  area  and 
knocks  out  telephone  lines  and  public  service 
electricity. 

CW  and  voice  are  the  two  most  common 
communication  modes.  CW — this  much-ma- 
ligned mode — is  the  more  reliable  of  the  two 
during  poor  conditions.  This  is  because  CW 
conveys  information  using  only  three  distinct 
elements— the  "dir  (short  tone)T  the  "dah" 
(long  tone),  and  the  "space"  (no  tone)— which 
stand  out  in  greater  contrast  to  the  ambient 
noise  than  do  the  many  amplitudes  and  fre- 
quencies that  voice  uses  to  compose  intelli- 
gence. Since  most  countries  still  require  aspi- 


rants to  learn  CW  to  get  any  sort  of  amateur 
license,  amateur  radio  service  world-wide  re- 
tains the  largest  pool  of  CW  operators  of  any 
communication  service- 

One  must  not  discount  the  non-remunera- 
tive nature  of  ham  radio.  Those  who  do  have 
forgotten  their  horror  at  the  callousness  of 
nurses  striking  solely  for  pay,  or  that  of  a  hos- 
pital that  refuses  to  treat  seriously  ill  patients 
who  can't  pay  for  their  treatment!  Amateur 
radio's  non-pecuniary  nature  deters  preferen* 
ttaf  treatment. 

This  policy,  however,  has  not  deterred 
hams*  willingness  to  assist  in  emergencies 
There  are  innumerable  accounts — the  most 
recent  are  the  vital  rote  hams  played  in  emer- 
gency communications  during  the  1976 
Guatemalan  earthquake,  and,  documented  in 
this  issue,  the  Salvadoran  earthquake  of  Octo- 
ber 1986.  A  few  of  the  many  situations  are 
doctors  thousands  of  miles  away  talking  their 
inexperienced  colleagues  through  an  opera- 
tion; summoning  medical  supplies;  beating 
foundering  ships  at  sea;  finding  lost  campers; 
and  directing  rescue  operations  for  people 
caught  in  floods,  blizzards,  earthquakes,  hur- 
ricanes, and  tornadoes,  Jerrold  Swank 
W8HXR  in  his  book  The  Magic  of  Ham  Radio 
lists  65  pages  of  the  most  spectacular  rescue 
operations  our  service  has  assisted.1 

The  Amateur  Radio  Service  is  a  great  latent 
strength.  You  hopefully  wall  never  need  proof 
of  this,  but  rest  assured  we're  there  for  you  (Hi 

.    .deKA1HY/AE 

1  -  //  the  message  passes  only  between  countries 
with  thir&party  agreements 

2  -  The  Magic  of  Ham  Radio  is  sold  tn  Uncle  Wayne 's 
Bookshelf,  found  on  page  95  of  this  issue 


GLOSSARY 

Amplitude-The  strength  of  a  signal.  CW  uses  only  maximum  strength  or  no  strength.  The 
amplitude  of  a  voice-modulated  signal  constantly  varies. 
Band  -  A  segment  of  the  radio-frequency  spectrum, 
CW  -  Synonymous  with  Morse  code, 

Dipole  -  A  simple  and  effective  antenna  popular  with  hams  due  to  its  easy  and  fast 
assembly. 

DX -"Longdistance" 

FCC  -  Acronym  for  "Federal  Communications  Commission/'  This  is  the  US  government 
agency  responsible  for  the  allocation  of  frequencies  for  radiocommunications  and  broad- 
casting in  the  US. 

Frequency  -  As  a  radio  wave  travels  through  space,  its  amplitude  varies  with  wave-like 
peaks  and  troughs.  The  frequency  of  a  wave,  denoted  in  Hertz  (Hz),  is  the  number  of  peaks 
that  pass  a  fixed  point  in  space  in  one  second. 

Part  07  -  The  section  of  the  FCC  Rules  and  Regulations  that  deal  speciflcalfy  with  the 
Amateur  Radio  Service. 

Pile-up  -  A  collection  of  many  stations  tuned  to  the  same  frequency.  Simultaneous 
transmissions  cause  confusion  due  to  mutual  interference.  This  often  occurs  when  many 
hams  try  to  contact  a  rare  station. 

Radiogram  -  A  telegram  which  the  Amateur  Radio  Service  (ARS)  is  authorized  to  send, 
free  of  charge. 

Rag-chew  -  Casually  discuss. 

Transceiver  -  A  radio  station  capable  of  both  receiving  and  transmitting. 
Voice  -  Mode  in  which  the  human  voice  modulates  a  radio  wave. 
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Number  2  on  your  Feedback  card 


EVER  SAY  DIE 


1986  Electronic  Show  Tours 

Commerce  Tours  has  three 
trips  coming  up  this  year  that  may 
interest  you.  One  wilt  get  you  to 
Sao  Paulo  for  the  Tropiclronics 
trade  show,  and  then  to  Buenos 
Aires  for  Electronics  88T  May  22- 
June  3,  it  also  stops  at  Rio  for  a 
couple  of  days.  The  tour  is  great 
for  sightseeing  and  for  checking 
out  import/export  potentials,  in 
case  you  need  a  business  pur- 
pose for  the  trip.  The  B.A.  show 
has  over  250  exhibitors  from  all 
over  South  America,  and  it's  prob- 
ably the  best  opportunity  you'll 
ever  have  to  meet  with  small  busi- 
nessmen. 

The  tour,  including  first-class 
hotels,  airfare,  breakfasts,  some 
lunches,  dinners  and  receptions. 
factory  visits,  business  meetings, 
sightseeing,  etc.,  is  $2fS50  from 
Miami  (a  bit  more  from  other  major 
cities).  Let  me  know  if  you'd  like  a 
detailed  brochure  and  prices. 
Write  Wayne  Green,  S.A.  Tour, 
WGE  Center,  Peterborough,  NH 
03458. 

The  annual  Asian  Consumer 
Electronic  Show  tour  wilt  be 
October  8-22.  going  to  Hong 
KongT  Taipei,  Seoul,  and  Tokyo 
I've  been  going  on  this  tour  for 


over  ten  years,  and  it's  first  rate. 
There's  always  a  bunch  of  hams. 
It's  great  for  sightseeing,  for 
import/export  business,  or  just  for 
keeping  track  of  Asian  electronics 
progress. 

For  anyone  interested  in  devel- 
oping business  with  China, 
there's  a  special  China  elec- 
tronics tour  November  2-12  to 
Beijing,  Nanjing,  and  Shanghai  If 
you're  interested  in  any  of  these 
tours,  calf  or  drop  me  a  tine  and  I'll 
get  the  details  to  you.  Business 
with  China  is  picking  up  fast  these 
days  and  offering  many  opportu- 
nities. You  may  want  to  get  inside 
reports  on  this  via  China  EDP,  a 
superb  computer/electronics 
newsletter,  for  $395  a  year.  It's 
published  by  a  good  Chinese 
friend  of  mine  in  Hong  Kong. 

Wayne's  Travel 

The  Orlando  hamfest  hap- 
pened the  same  weekend  as  a 
music  convention  in  Los  Angeles, 
put  on  by  the  National  Associa- 
tion of  Record  Merchandisers 
(NARM),  so  I  missed  Orlando.  As 
the  editor/publisher  of  Digital  Au- 
dio and  Compact  Disc  (DA), 
NARM  is  where  I  get  to  lalk  with 
the  major  record  company  execu- 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  if  in  an  envelope  to  73.  WGE  Center,  70  Rte. 
202  N„  Peterborough  NH  03458,  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted. 
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QRM 


lives.  It's  like  the  Dayton  of  the 
record  industry. 

In  tate  May.  we're  planning  on  a 
short  73  expedition  to  St.  Pierre 
FP8,  You  can  bet  I  don't  plan  to 
miss  that.  In  June  there's  the  Dal* 
las  hamfest,  which  is  usually  a 
corker— think  I'm  speaking  there 
again. 

In  September  I'm  planning  a 
Short  visit  to  the  Dusseldorf  CES 
show  to  see  whafs  doing  in 
Europe.  Then  on  to  Switzerland 
for  an  IARU  international  fox-hunt- 
ing contest,  I  hope  to  get  fox-hunt- 
ing revived  here  in  America,  so  I 
thought  you'd  be  interested  in  this 
event.  Bight  after  this,  I'll  be  back 
to  give  a  talk  at  the  Peoria  ham- 
fest—if  you're  in  the  area. 

Dayton  in  Perspective 

Dayton's  doing  well.  About 
30,000  attended  in  1987,  though  I 
think  I  heard  some  mumbling 
about  a  bunch  of  counterfeit 
tickets,  so  the  actual  attendance 
may  be  in  doubt.  Cramming  193 
commercial  exhibitors  into  a  small 
space  made  it  difficult  to  get 
around. 

It  isn't  much  better  in  the  flea 
market,  with  around  1,500  exhi- 
bitors there.  If  only  $1 .000  each 
changes  hands,  that's  $1.5  mil- 
lion in  sales  in  the  flea  market.  No 
wonder  they're  queued  up  for 
hours  before  set-up  time. 

The  commercial  exhibitors 
come  armed  with  truckloads  of 
ham  gear,  ready  to  be  beat-  down 
to  pennies  of  profit,  or  even  a 
slight  loss,  so  they  won't  have  to 
cart  it  all  back  to  the  store  I  re- 
member when  Drake  used  to 
trade  in  on  this  pattern— letting 
dealer  back  orders  pile  up,  and 
then  dumping  huge  toads  of  their 
equipment  on  their  dealers  at  the 
Hamvention,  thus  assuring  that 
no  one  made  anything  much  ex- 
cept Drake.  It  sure  moved  a  lot  of 
Drake  gear  into  mtdwestern 
hamshacks  at  rock  bottom  prices, 
and  it  helped  put  many  dealers  out 
of  business. 
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DX-citing!" 


TQ-A4H  ^  Compact  high  performance  HF 
I  \D       I     I  V-/\J  with  general  coverage  receiver 


Kenwood's  advanced  digital  know-how 
brings  Amateurs  world-wide  "big-rig"1 
performance  in  a  compact  package.  We 
call  it  "Digital  DX-citement'-that  special 
feeling  you  get  every  time  you  turn  the 
power  on! 

•  Covers  All  Amateur  bands 
General  coverage  receiver  tunes  from 
100  kHz -30  MHz.  Easily  modified  for 
HF  MARS  operation. 

•  Direct  keyboard  entry  of  frequency 

•  All  modes  built-in 
USB1LSaiCW(AM,FM1 
and  AFSK.  Mode 
selection  is  verified  in 
Morse  Code, 

•  Buitt-in  automatic 
antenna  tuner 
(optional) 
Covers  80-10  meters 

•  VS-1  voice  synthe- 
sizer (optional) 


*  Superior  receiver  dynamic  range 

Kenwood  DynaMix"  high  sensitivity  direct 
mraing  system  ensures  true  102  dB  receiver 
dynamic  range.  (500  Hz  bandwidth  on  20  m) 

•  1 00%  duty  cycle  transmitter 

Super  efficient  cooling  permits  continuous 
key-down  for  periods  exceeding  one  hour. 
RF  input  power  is  rated  at  200  W  PEP  on 
SSB.  200  W  DC  on  CW>  AFSKt  FM,  and  110 
W  DC  AM.  {The  PS- 50  power  supply  is 
needed  for  continuous  duty.) 


•  Adjustable  dial  torque 

•  100  memory  channels 

Frequency  and  mode  may  be  stored  in 
10  groups  of  10  channels  each.  Split  fre- 
quencies may  be  stored  in  10  channels 
for  repeater  operation, 
■  TU-8  CTCSS  unit  (optional) 

•  Superb  Interference  reduction 

IF  shift,  tuneable  notch  filter,  noise  blanker, 
ali-rnode  squelch.  RF  attenuator.  RtT/XIT, 
and  optional  filters  fight  QRM. 

•  MC-43S  UP/DOWN  mlc.  included 

•  Computer  interface  port 

•  5  IF  fitter  functions 

•  Dual  SSB  IF  filtering 

A  built-in  SSB  filter  is 
standard.  When  an 
optional  SSB  filter 
<YK-88SorYK-88SN)is 
installed  dual  filtering 
is  provided. 

•  VOX,  fuil  or  semi 
break-in  CW 

•  AMTOR  compatible 


Optional  accessories: 

•  AT-440  internal  auto,  antenna  tuner  (80  m— 10  m) 

•  AT-250  external  auto,  tuner  (160  m-to  m) 

•  AT-130  compact  mobile  antenna  tuner  {160  m- 
10  m)  *  IF-232C/IC-10  level  translator  and  modem 
IC  kit  *  PS-50  heavy  duty  power  supply  *  PS-430V 
PS-30  DC  power  supply  •  SP-430  external 
speaker  •  MB -430  mobile  mounting  bracket 
■  YK-66C/88CN  500  Hz/270  Hz  CW  fifters*  YK-88S/ 
B8SN  2.4  kHz/1. 8  kHz  SSB  filters  ■  MC-60A/80/85 
desk  microphones  •  MC-55  (8P)  mobile  micro- 
phone •  hS-5/6/7  headphones  *  SP-40/5GB 
mobile  speakers  •  MA-5/VP-1  HF  5  band  mobile 
helical  antenna  and  bumper  mount  •  TL-922A 
2  kw  PEP  linear  amplifier  •  SM-220  station  monitor 

•  VS  1  vo*ce  synthesizer  •  SW-1OOA/2OOA/2O00 
SWR/power  meters  *  TU-8  CTCSS  tone  unit 

•  PG-2S  extra  DC  cable. 


Compters  service  manuals  are  available  tor  an 
Kenwood  transceivers  and  most  accessories 
SpecfttcamfiS  and  prices  am  subfect  to  change  without 
notice  or  obkgatton. 


KENWOOD 

KENWOOD  U.SA  CORPORATION 

2201 E.  Dominguez  St.  Long  Beach,  CA  90810 
RO.  Box  22745.  Long  Beach,  CA  90801-5745 
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Here's  One  for¥>u! 


TM-221A/321A/421A 


2  m  and  70  cm  FM  compact 
mobile  transceivers 

The  all-new  TM-221A,  TM-321A  and 
TM-421A  FM  transceivers  represent 
the  "New  Generation "  in  Amateur 
radio  equipment*  The  superior  Ken- 
wood GaAs  FET  front  end  receiver; 
reliable  and  clean  RF  amplifier  cir- 
cuits, and  new  features  all  add  up 
to  an  outstanding  value  for  mobile 
FM  stations!  The  optional  BC-10 
handset/control  unit  is  an  exciting 
new  accessory  that  will  increase 
your  mobile  operating  enjoyment! 

•  TM-221A  provides  45  W,  TM-321A 
25  W,  The  TM-421A  is  the  first  35 
W  70  cm  mobile!  All  three  models 
have  adjustable  5  W  low  power 

*  Selectable  frequency  steps 

for  quick  and 
easy  QSY. 


•  TM-221A  receives  from  138- 
173.995  MHz/This  includes  the 
weather  channels!  Transmit  range 
is  144-148  MHz.  Modifiable  for  MARS 
and  CAP  operation.  (MARS  or  CAP 

permit  required.)  (Specifications  guaranteed 
tor  Amateur  band  use  only} 

•  TM-321A  covers  220-224.995  MHz. 
The  TM-421A  covers  438-449.995 
MHz. 

•  Built-in  front  panel  selection  of  38 
CTCSS  tones.  TSU-5  programmable 
decoder  optional. 

•  Simplified  front  panel  controls 
makes  operating  a  snap! 

•  16  key  DTMF  hand  mic,  mic,  hook, 
mounting  bracket,  and  DC  power 
cable  included. 

•  Kenwood  non-volatile  operating 
system.  All  functions  remain  intact 

even  when  lithium  battery 
back-up  fails.  (Lithium  cell 
memory  back-up- 
est.  life  5  yrs J 


Optional  Accessories: 

*  RC-10  Multi-function  handset  remote  controller 

•  PG-4G  Extra  control  cable,  allows  TM-22W 
TM-421A  full  duplex  operation  •  PS-50/PS-430 
DC  power  supplies  *TSU-5  Programmable  CTCSS 
decoder  •  SW-100A  Compact  SWft/power/voli 
meter  (1,8-150  MHz)  •  SW-1Q0B  Compact  SWR/ 
power/volt  metef  (14 0-4 50  MHzl  •  SW-200A  SWR/ 
power  meter  (1,8-150  MHz)  *  SW-200B  SWR/power 
meter  £140-450  MHz)  ■  SWT-1  <:t. impact  2  m 


antenna  tuner  (200  WPEP)  *SWT-2  Compact 
70  cm  anlenna  tuner  (200  W  PEP)  •  SP-40  Com- 
pad  mobile  speaker  »  SP-50B  Mobile  speaker 

•  PG-2N  Extra  DC  cable  •  PG-3B  DC  line  noise 

i  •  MC-60  A.  MO80(  MC-85  Base  station  mics 

•  MC-55  (8-pin)  Mobile  mic  with  gooseneck  and 
time-out  timer  •  MA-4000  Dual  band  antenna  with 
duplexer  (mount  not  supplied)  *  MB-201  Extra 
mobile  mount 


•  Packet  radio  compatible! 

•  14  full-function  memory  channels 
store  frequency,  repeater  offset, 
sub-tone  frequencies,  and  repeater 
reverse  information.  Repeater  offset 
on  2  m  is  automatically  selected. 
There  are  two  channels  for  "odd 
split"  operation. 

•  Programmable  band  scanning. 

•  Memory  scan  with  memory 
channel  lock-out. 

•  Super  compact: 

approx.  M/2'JHx5-1/2"Wx7"D. 

•  New  amber  LCD  display, 

•  Microphone  test  function  on  low 
power, 

•  High  quality,  top-mounted  speaker. 

•  Rugged  die-cast  chassis  and 
heat  sink. 


RC-10  Remote  Controller 

For  TM-22 W32 W421A.  Optional 
telephone-style  handset  remote 
controller  RC-10  is  specially 
designed  for  mobile  convenience 
and  safety,  All  front  panel  controls 
(except  DC  power  and  RF  output 
selection)  are  controllable  !rom  the 
RC-10.  One  RC-10  can  be  attached 
to  two  transceivers  with  the  optional 
PG-4G  cable.  When  both  trans- 
ceivers are  connected  to  the  RC-10, 
cross  band,  full  duplex  repeater 
operation  is  possible.  (A  control 
operator  is  needed  for  repeater 
operation.) 


Specifications  and  prices  sub/ecf  to  change  without  notice  or  ohitgatton 

Complete  service  manual*,  ate  available  tor  aft  Kenwood  transceivers  ara?  most  accessories 
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EDITED  BY  BRYAN  HASTINGS  KA 1HY 


150  Years  of  CW 


The  150th  anniversary  of  the  first  demon- 
stration of  the  telegraph  wilt  occur  in  1938. 
Special  events  are  planned  at  several  sites 
including  Speedwell — I  he  restored  historic  vil- 
lage in  Mornstown,  New  Jersey.  In  1838,  Sa- 
muel F,B,  Morse  and  his  assistant  Alfred  Vail 
first  publicly  demonstrated  the  electromag- 
netic telegraph  in  Morristown  After  multiple 
careers  as  an  inventor,  painter,  minister,  and 
New  York  City  mayoral  candidate,  and  failed 
experiments  with  the  telegraph,  Morse  suc- 
cessfully transmitted,  MA  patient  waiter  is  no 
loser/'  at  Vail's  home  in  Morristown,  New 
Jersey.  Today,  the  site's  buildings  contain 
working  models  of  the  telegraph  with  demon- 
strations and  lectures  provided.  From  Febru- 
ary 1 -March  20.  the  newly  established  Sci- 
Tech  Center  will  show  its  first  Morse  related 
exhibit  titled  "A  World  of  Wire  and  Light"  and 
in  April,  an  International  Telegraphers  hook- 
up will  be  staged  from  either  the  Speedwell 
site  or  the  nearby  Victoria  Station  restaurant 
In  Whippany,  New  Jersey, 

Scholar  Dollars 

The  Dayton  Amateur  Radio  Association  is 
now  accepting  applications  for  its  1988 
Scholarship  Program.  The  program  is  open 
to  any  licensed  amateur  graduating  from  high 
school  in  1986.  Awards  will  be  based  on  a 
combination  of  financial  need  and  academic 
accomplishment  with  consideration  given  for 
service  lo  amateur  radio  and  community  in- 
volvement. There  are  no  restrictions  on  a  stu- 
dents course  of  study;  and  applicants  are  not 
restricted  to  those  preparing  to  pursue  four 
year  baccalaureate  degrees.  DARA  will  also 
consider  ham  applicants  working  toward  As- 
sociate Degrees  or  planning  to  attend  an  ac- 
credited technical  institution.  Each  winner  will 
receive  $1 .000  toward  their  tuition  at  a  school 
of  their  choice ,  All  entries  must  be  postmarked 
no  later  then  May  15  with  winners  an- 
nounced on  or  about  June  1.  For  informa- 
tion and  application  forms  write  to  the 
Scholarship  Committee.  Dayton  Amateur 
Radio  Association,  317  Ernest  Avenue. 
Oayton  OH  45405, 

More  $$  For 
Ham  Scholars 

The  Foundation  for  Amateur  Radio,  Inc, 
a  non-profit  organization  headquartered  in 
Washington,  D.C.  plans  to  award  28  schol- 
arships for  the  academic  year  1983-39  to 
assist  licensed  radio  amateurs-  The  foun- 
dation, composed  of  fifty  local  area  Ama- 
teur Radio  clubs,  fully  funds  six  of  these 
scholarships  with  the  income  from  grants, 


and  its  annual  hamfest.  It  administers  the  re- 
maining scholarships,  without  cost  to  the 
donors,  These  donors  include  the  QCWA,  10- 
1 0  International,  and  ARCs  nation-wide,  many 
in  the  DC  area. 

Some  of  the  scholarships  require  that  the 
applicant  hold  at  least  a  General-class  It- 
cense.  The  awards  range  from  $500-$200Q, 
and  preference  is  in  some  cases  given  to  resi- 
dents of  specified  geographic  areas,  and  to 
students  pursuing  certain  study  programs. 

For  additional  info  and  application  forms, 
send  a  letter  or  QSL  card  postmarked  before 
May  31,  1988,  to  FAR  Scholarships,  6903 
Rhode  Island  Avenue,  College  Park,  MD 
20740. 


TA  PR 


In  a  surprise  announcement,  Lyle  Johnson 
WA7GXD  resigned  as  President  of  TAPR. 
the  Tucson  Area  Packet  Radio  group.  He  cited 
intense  professional  and  family  pressures  as 
reasons  for  his  resignation.  No  oneT  even 
those  who  worked  with  Lyle  on  a  day-to-day 
basis,  anticipated  this  move, 

Johnson  is  instrumental  in  packet  radio 
development. 


6m  In  PA- land 


Effective  1  March  1988,  radio  amateurs  in 
the  Netherlands  will  be  permitted  to  operate 
up  to  30  watts  out  on  CW  on  the  50-50.45  MHz 
portion  of  the  6m  band.  Previously*  the  6m 
band  was  off  limits  to  amateurs  in  this  country. 

New  610  Forms 


As  of  1  Jan,  198a  the  FCC  made  available 
the  new  version  of  the  FCC  Form  610  appli- 
cation for  an  Amateur  Radio  station  and/or 
operator  license.  The  revised  form  is  useful  for 
both  FCC  Volunteer  Examination  programs. 
The  new  form  has  the  administering  VE*s  re- 
port providing  for  the  split  of  Element  3  into  3 A 


AMSAT's  Phase  3C  satellite  is  catetuily  lowered 
onto  a  shake  table  for  vibration  tests.  Launch  of  this 
satellite  is  slated  for  fate  spring.  (W4PUJ  photo) 


for  Technician  and  3B  for  General  class  tests. 
The  reverse  side  of  the  610  provides  for  two 
Novice  VEs.  The  forms  are  available  from 
FCC.  Attn  Larry  Weikert,  Chief-General  Ra- 
dio Branch.  PO  Box  1020,  Gettysburg  PA 
1 7326  or  at  (7 17)  337^1 2  T  2, 


ERP  Radar 


The  Canadian  DOC  finally  decided  in  favor  of 
erecting  a  1-MW  ERP  Doppler-shift  radar  site 
near  Egbert,  Ont.  The  radar  station  may  not  be 
in  operation  for  nearly  two  years,  however, 
because  of  high  construction  costs,  It's  now 
believed.  too,  that  its  potential  for  causing  in- 
terference to  the  amateur  70cm  band  is  not 
nearly  as  bad  as  first  thought. 


McNamara 


Robert  N.  McNamara  has  been  named  the 
permanent  successor  to  Raymond  A.  Kowal- 
ski  as  the  FCCTs  Chief  of  the  Special  Services 
Division.  For  the  past  few  years,  McNamara 
served  as  Chief  of  the  Aviation  and  Marine 
Branch  under  KowalskL  Roger  Madden,  who 
has  been  acting  Division  Chief,  is  reportedly 
returning  to  his  Deputy  Chief's  position. 

73  BBS  Back  Up! 

In  an  effort  to  further  connect  with  our 
readership,  73  Magazine  brought  the  Bulletin 
Board  System  back  up  after  a  year-and-a-half 
interlude.  Our  readership  once  again  has  an* 
other  medium  by  which  to  express  their  ideas 
and  comments,  and.  of  course,  submit 
manuscripts-  ft  is  a  24-hour/day  service,  and  a 
"sysop"  (system  operator)  will  be  attending 
the  system  for  an  hour  each  weekday,  Call  us 
at  (603)  525-4438! 


And. . . 


Meet  the  73  Editorial  people  on  the  air? 

Larry  NA5E  is  on  the  air  on  Tuesdays  and 
Thursdays  at  1830  UTC  on  14,173  MHz, 
Bryan  KA1 HY  is  on  at  1 700  UTC  most  week- 
days on  14.200  MHz.  and  at  2000  UTC  on 
the  same  frequency  on  Sundays.  Wayne 
W2NSD/1  keeps  an  irregular  schedule,  but 
listen  on  20  meters  SSB  Saturdays  from 
1200  UTC. 


Hats  Off  to 


Westlink.  W5YI  Report,  CRRL  Newslet- 
terr  and  AMSAT,  for  their  news  contribu- 
tions this  month.  We  welcome  any  and  all 
news  items  of  interest  to  hams.  Don't  forget 
black  and  white  or  color  photos!  Please 
send  them  to  73  Magazine,  70  Rt,  202N, 
Peterborough.  NH  03458.  Attn:  QRX, 
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Double  Vision 


TM-721A 

Deluxe  FM  dual  bander 

The  Kenwood  TM-721A  re-defines 
the  original  Kenwood  "Dual  Bander" 
concept.  The  wide  range  of  innova- 
tive features  includes  a  dual  channel 
watch  function,  selectable  full  duplex 
operation,  30  memory  channels, 
extended  frequency  coverage,  large 
multi-color  dual  digital  LCD  displays, 
programmable  scanning,  and  more 
with  45  watts  of  output  on  VHF  and 
35  watts  on  UHR  TM-721A-Truly  the 
finest  full- featured  FM  Dual  Band 
mobile  transceiver! 

•  Extended  receiver  range  (138.000* 
173.995  MHz)  on  2  meters;  70  cm  cover- 
age is  438.000-449.995  MHz.  (Specifi- 
cations guaranteed  on  Amateur  bands 
only. Two  meter  transmit  range  is  144-148 
MHz.  Modifiable  for  MARS/CAR  Permits 
required.) 

•  30  mutti-functfon  memory  channels, 

14  memory  channels  and  one  call 
channel  for  each  band  store  frequency, 
repeater  offset,  CTCSS,  and  reverse, 
Channels  W  and  "bM  establish  upper 
and  lower  limits  for  programmable  band 
scan.  Channels  tTand  "cf  store  transmit 
and  receive  frequencies  independently 
for  "odd  splits" 

Optional  Accessories: 

•  RC-10  Multi-function  hand  set  /remote 
controller  •  PS-430  Power  supply  •  TSU-6 
CTCSS  decode  unit »  SW-10OB  Compact 
SWR/powerA/oll  meter  ♦  SW-200B  Deluxe 
SWR/power  meter  •  SWT-1  2m  antenna 
tuner  ■  SWT-2  70  cm  antenna  tuner  •  SP-40 


Separate  frequency  display  for 
"main"  and  "sub-band! 

45  Watts  on  2  meters,  35  watts  on 

70  cm.  Appro*.  5  watts  low  power. 

Call  channel  function,  A  special 
memory  channel  for  each  band  stores 
frequency,  offset,  and  sub-tone  of  your 
favorite  channel.  Simply  press  the  CALL 
key,  and  your  favorite  channel  is  selected ! 

Automatic  Band  Change  (A.B.C.) 

Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present. 

Dual  watch  function  allows  VHF  and 
UHF  receive  simultaneously. 

CTCSS  encode/decode  selectable 
from  front  panel  Or  UP/DWN  keys  on 
microphone.  (Encode  built-in,  optional 
TSU-6  needed  for  decode.) 

Balance  control  and 
separate  squelch 
controls  for  each 
band. 


•  Dual  antenna  ports, 

•  Full  duplex  operation. 

•  Programmable  memory  and  band 
scanning,  with  memory  channel 
lock-out  and  priority  watch  function. 

•  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

•  Illuminated  front  panel  controls 
and  keys. 

•  Dimmer  control. 

•  16  key  DTMF  mic.  Included* 

•  Handset/remote  control  option 
(RC-10). 

•  Frequency  (dial)  lock. 

•  Supplied  accessories:  16-key  DTMF 

hand  mic,  mounting  bracket,  DC  cable. 


Complem  service  manuals  are  ava'Jattte  tor  aft  Kerwooc? 

fo  Changs  wtihout  n&ttce  or  o&hgafron 


TM-721A  StiOWft  wifM  option*  ■ 


Compact  mobile  speaker «  SP-5QB  Deluxe 
mobile  speaker  •  PG-2N  DC  cable  *  PG-3B 
DC  line  noise  filter  •  MC-60A,  MC-80, 
MC-85  Base  station  mics.  *  MA-4000  Dual 
band  mobile  antenna  (mount  not  supplied) 
•  MB-11  Mobile  bracket  •  MC-43S  UP/DWN 
hand  mic.  •  MC-48B 16  key  DTMF  hand  mic. 


KENWOOD 

KENWOOD  U.S.A.  CORPORATION 
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Ham  Radio  at  Its  Best 


Emergency!  Turn  to  14.275  MHz 


the  international  Amateur  Radio  Network. 

by  Jim  Sammons  KA 1 PZV 
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It  is  a  morning  like  many  mornings  in 
October.  A  slight  chill  is  in  the  air. 
Breezes  rustic  the  colorful  leaves.  Time  to  get 
the  blood  going  with  a  cup  of  cot  tec!  The 
power  is  already  turned  on  in  the  ham  shack . 
The  Collins  KWMO80  is  alive  with  signals 
from  faraway  lands,  The  scene  is  Belgrade 
Lakes,  Maine,  station  KIMAN,  outpost  for 
the  International  Amateur  Radio  Network. 
Day  in  and  day  out,  seven  days  a  week,  fifty- 
two  weeks  a  year,  Glenn  Baxter  makes  him- 
self  available  to  help  people  when  they  need  it 
most. 

The  Earthquake 

This  morning  will  be  different  from  most 
The  date  is  October  I,  1987.  The  time  is 
10:58  AM.  The  phone  rings  and  CBS  News 
in  New  York  calls  to  inquire  if  the  Interna- 
tional Amateur  Radio  Network  (IARN)  has 
any  information  concerning  the  earthquake 
that  ripped  through  the  Los  Angeles  area  just 
12  minutes  ago,  CBS  is  asked  if  they  have 
called  the  Earthquake  Center  in  Colorado. 
CBS  replies,  **Yes,  but  we  were  put  on 
hold/" 

The  IARN  immediately  activates  with  a 
call  put  out  for  information  to  or  from  the  LA 
area.  Instantly,  Dale  Martin  KF6NQ  answers 
the  call  to  confirm  reports  of  a  6-6, 1  Richter 
Scale  reading  in  the  area  south  of  LA. 

A  quick  telephone  call  to  assistant  net  man* 
ager  KAIPZW  and  the  telephone  computer 
bulletin  board  system  is  ready  to  handle 
emergency  traffic.  The  10- meter  net  acti- 
vates on  28.475  MHz  to  handle  local  traffic. 
and  David  Spcltz  KB1PJ  turns  on  the  comput- 
er BBS  system  for  Central  US  operations  in 
Shaker  Heights.  Ohio. 

Within  a  few  short  minutes,  information 


begins  to  reach  net  control.  Reports  from  the 
area  tell  of  destruction,  fires,  several  deaths, 
and  aftershocks.  CBS  News  shares  their  in- 
formation with  IARN  for  the  next  ninety  min- 
utcs. 

Amateur  radio  is  about  to  perform  as  in- 
tended. The  frequency  is  now  alive  with  radio 
operators  from  around  the  country,  some 
making  queries,  some  asking  if  they  can  be  of 
assistance. 


"Within  a  few  short 

minutes,  information 

begins  to  reach  net 

control/' 


With  past  experience  in  emergency  com- 
munications.  a  well-tuned  and  oiled  emer- 
gency communications  network  is  ready  to 
handle  the  traffic.  Preparations  for  such  a 
situation  have  been  in  place  for  quite  a  while 
at  the  IARN.  Tests  are  made  regularly  to  look 
for  flaws  in  the  system.  This  time  it  is  not 
a  drill. 

Net  Control  KIMAN  takes  command. 
He's  been  through  this  many  times— his  calm 
control  is  conveyed  over  the  air  and  brings 
about  a  smooth  and  orderly  process  of  taking 
traffic,  assigning  coded  numbers  for  reply, 
and  transmitting  the  traffic  to  California  for 
query.  Hundreds  of  signals  from  England, 
Germany,  South  America,  and  every  corner 
of  the  US  come  in  nearly  simultaneously.  All 
receive  a  caring  and  orderly  response  until 


each  and  every  one  has  been  acknowledged. 
Contact  with  IARN  directors  in  the  UK  and 
Germany  has  brought  about  world-wide 
mobilization  ol  emergency  radio  communi- 
cations. 

Meanwhile,  support  operators  pass  traffic 
to  net  control  using  every  means  available. 
Charlie  Mills  KC1FK  passes  traffic  to  the 
20-meter  net  gathered  from  the  10- meter  net. 
KF5TC  reports  that  he  is  standing  by  on 
14,090  MHz  to  respond  to  RTTY  communi- 
cations. 

In  what  seems  a  very  short  time,  the  replies 
are  coming  in  from  California:  Mexico  t  is 
ok,  Mexico  2  is  ok,  and  so  on.  Radio  opera- 
tors get  replies  to  their  queries,  and  many 
thank  the  net  for  the  help.  The  emergency 
could  have  been  much  worse,  and  IARN 
would  have  responded  in  the  same  profes- 
sional manner. 

The  Key 

This  is  what  IARN  is  all  about;  Helping 
without  regard  to  politics  or  race  or  any  of  the 
issues  that  are  irrelevant  to  the  emergency. 
These  are  the  people  who  can  respond  when 
the  chips  are  down. 

Literally  thousands  know  where  to  turn — 
what  frequency  will  get  the  message 
through— 14.275  MHz,  the  International 
Amateur  Radio  Network. 

It  is  an  evening  much  like  any  other  in 
October.  There  is  a  chill  in  the  nir  and  a 
breeze  rustics  the  leaves.  Time  for  a  cup  of 
coffee.. 


Jim  Summons  KA  I  PZV  lives  on  Jodie  Lane  in 
Fairfield  Center,  ME  04937.  He  is  u  former 
medical  research  technologist  and  serves  the 
IARN  as  Director  of  Computer  Operations. 
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On  October  10,  1986,  a  major  earth- 
quake ravaged  El  Salvador,  inflicting 
considerable  damage  to  its  capital,  San  Sal- 
vador.  Many  countries  immediately  mobi- 
lized aid  for  the  tiny  Central  American  coun- 
try, but  weeks  later  El  Salvador  still  had 
many  needs  to  satisfy.  While  tuning  across 
the  20- meter  band  in  early  November,  I  came 
across  Clenj  Baxter  K  I  MAN  of  the  Interna- 
tional Amaietir  Radio  Network.  During  his 
conversation  with  a  Sakadoran  ham,  the 
country's  continued  troubles  became  all  too 
clear. 

Instant  Volunteer 

All  of  the  telephone  lines  were  out  of  order 
in  San  Salvador.  They  needed  a  volunteer 
ham  in  the  country  to  pass  emergency  traffic 
and  eoordinate  the  activities  of  volunteer 
medical  personnel  already  in  El  Salvador.  I 
knew  very  little  about  the  country,  but  I  im- 
mediately offered  to  help,  and  Mario  Tona 
YSITG  came  on  the  frequency  and  agreed  lo 


The  following  Fri- 
day, with  just  a  suitcase 
and  a  pair  of  two-meter 
transceivers,  this  new 
recruit  arrived  in  San 
Salvador,  Mario  further 
offered  his  HF  radio  for  traffic  handling  and 
coordination. 

Richard  Horner  KZ1P  and  Chester  Stemp 
YS9CHE  met  me  at  the  airport.  Richard  was 
also  a  volunteer  from  the  Slates  and  had  been 
there  about  two  weeks  operating  and  repair- 
ing radio  and  medical  equipment.  Chester,  an 
American  who  lives  in  San  Salvador,  speaks 
Spanish  fluently. 

Gcttmi*  Down  to  Business 

No  time  to  waste.  Shortly  after  mv  arriv- 

alT  we  began  making  plans  tor  a  team  of 


nine  volunteer  medical  doctors*  headed  by 
Dr.  F.H+  Young  K4SFE,  to  arrive  from 
Columbia*  South  Carolina.  We  made  daily 
contact  with  either  Walt  Ockoskis  K4VMG 
or  Bill  Weathersbee  WB4UGV  in  Columbia 
to  arrange  to  gel  the  medical  team  into  the 
country. 

While  waiting  for  the  team  to  arrive  from 
South  Carolina,  we  handled  all  of  the  radio 
traffic  for  a  makeshift  field  hospital  set  up  by 
the  Salvation  Army.  The  tARN  had  sent  two 
volunteer  American  doctors  to  work  in  thi^ 
hospital.  There  were  several  phone  patches  to 
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the  Slates  for  medical  supplies  urgently 
needed  for  the  hospital.  In  the  meantime,  a 
small  girl  caught  her  hair  in  a  sugar  cane  mill 
and  needed  urgent  medical  attention  in  the 
Slates,  The  IARN  arranged  her  trip  there. 
Later  this  important  network  also  helped  ar- 
range a  trip  to  the  US  for  a  Salvadoran  infant 
with  a  congenital  heart  defect. 

When  the  Salvadoreans  needed  assistance, 
amateur  radio  often  provided  an  essential  link 
to  aid. 

After  we  made  several  trips  to  the  airport  to 
expedite  the  arrival  of  medical  supplies,  the 
team  from  South  Carolina  finally  arrived. 
They  brought  with  them  over  1 16  tons  of 
medical  supplies,  donated  to  the  relief  effort. 
These  supplies  were  all  taken  to  Chester's 
home  for  inventory  and  to  decide  where  they 
were  most  needed.  Even  3000  pounds  of 
medical  supplies  sometimes  fell  short. 
Volunteer  doctors  and  members  of  the  local 
ham  club  took  money  out  of  their  own 
pockets  to  purchase  badly  needed  drugs  when 
emergency  situations  arose. 


Phone  Home 

Ham  radio  also  provided  essential  links 
between  stressed  and  overworked  volunteers 
and  their  families  in  the  US.  Phone  patches 
with  loved  ones  meant  a  great  deal  to  every- 
one involved. 

Thanksgiving  Day  proved  especially  up- 
lifting for  the  American  volunteer  medical 
team.  The  Governor  of  South  Carolina  talked 
by  phone  patch  directly  to  the  members  of  the 
medical  team.  Amateur  radio's  utility  cer- 
tainly received  a  boost  then. 

On  my  wife's  birthday,  1  talked  to  Gordon 
Carlson  N9GRV.  wrho  agreed  to  have 
flowers  delivered  for  my  wile.  Gordon  did 
everything  right.  However,  my  wife  hap- 
pened to  be  listening  on  14,275  MH/.  and 
that  spoiled  the  whole  surprise' 

1  spent  30  days  in  San  Salvador.  After 
seeing  the  volunteer  doctors  treating  children 
whose  parents  had  literally  no  money  to  pay* 
1  was  proud  to  be  a  small  part  of  amateur 
radio  and  able  to  do  something  to  help. 


[f  you've  thought  twice  about  volunteer* 
ingf  think  a  third  time.  As  the  Salvadoreans 
say,  '  *Una  Experiencialnolvtdable!* 

Thanks, . . 

.  ,  .to  the  members  of  the  San  Salvador 
Amaieur  Radio  Club  for  their  tremendous 
assistance.  Special  thanks  to  Mario  and 
Chester,  Maggie  Garcia  de  Call  YSIZA. 
Magda  YS9MBB.  Francisco  Rosales 
YS1AZ,  and  Francisco  Rodriguez  YSIFB. 
Many  more  local  amateurs  went  out  of  their 
way  to  assist  in  the  emergency  and  make  us 
feel  welcome.! 


At  W9ELR  worked  for  20  years  for  the  Indi- 
ana State  Police  as  a  communications  officer, 
before  going  on  to  UiaHand  lo  work  for  the 
State  Department  as  a  mditHrommunicatitms 

advisor.  He  's  been  a  ham  SWLer  since  1943 , 
and  obtained  his  call  and  transmitting  license 
in  1946.  His  address  is  R.  R.  83.  Box  149, 
Connersville,  IN  47331. 
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Number  6  on  your  Feedback  card 


/I  Promising  Educational  Program 


The  Bethel  Educational  Amateur  Radio 
Society  (BEARS)  Project  provides  a 
series  of  practical  amateur  radio  activities  to 
use  in  the  classroom  to  supplement  and  en- 
hance traditional  methods  or  instruction.  The 
Technical  Education  Department  of  the 
Bethel  Middle  School  in  Connecticut  intro- 
duced the  program  into  their  curriculum  sev- 
eral years  ago,  The  new  Electronic  Commu- 
nications curriculum  better  acquaints  the 
student  with  the  basic  fundamentals,  theories 
and  practical  applications  of  electricity  and 
electronics.  The  students  learn  various  elec- 
tronics specialities  through  a  program  of 
hands-on  experiences  and  related  research. 
At  the  end  of  this  program,  the  students  also 
qualify  to  take  the  Novice  Class  amateur  ra- 
dio examination 

The  varied  teaching  methods  used  in  the 
course  provide  students  many  opportunities 
to  reinforce  the  information  presented  in 
lectures,  media  presentations  and  class 
demonstrations.  The  students  gain  hands-on 
experience  through  group  and  individual  ex- 
periments, Held  trips,  peer  teaching,  and  in- 
dependent research. 

Electronic  Communications  is  designed  to 
span  ten  weeks.  Classes  run  five  days  a  week, 
lor  45  minutes  each  period.  It  is  geared  for 
the  eighth  grade.  By  modifying  the  depth  of 
the  knowledge  presented,  however,  a  teach- 
ing group  can  readily  apply  this  course  to 


by  Peter  W.  Kemp  KZ1Z 

other  grade  levels.  In  addition  to  the  regu- 
lar course  of  study,  there's  a  wide  variety  of 
co-currieular  activities.  Students  participate 
in  the  co-curricular  activites  before  and  after 
school,  and  in  the  evening  or  weekends.  Be- 
sides hamming,  other  activities  include  an- 
tenna erection  parties:  car  pools  to  attend  area 
electronic  shows;  local  amateur  radio  club 
meetings;  and  tutorial  programs,  both  as  in- 
structors and  learners. 

Student  Activities 

Specifically,  students  learn  how  to  con- 
struct, assemble  and  operate  an  amateur  radio 
station.  They  also  learn  a  variety  of  commu- 
nication techniques  including  Morse  code, 
amplitude  modulation,  frequency  modula- 
tion, single  sideband  (SSB),  television  (fast 
and  slow  scan  modes),  satellite  modes,  text 
(Baudot,  ASCII,  AMTOR,  Packet  VHF/ 
HF),  FAX,  computers,  telemetry  and  mi- 
crowave techniques. 

Students  who  refine  their  skills  in  any 
specialized  area  are  encouraged  to  become 
tutors  to  other  students  as  pari  of  the  class* 
Peer  Teaching  Program,  These  students 
provide  Morse  code  instruction  and  basic 
operating/technical  skill  practice  to  other 
students.  In  this  sense,  the  electronic  com- 
munications program  is  self- perpetuating. 
Further,  the  students  research  and  explore 
various  areas  of  communications  through 


Diverse  Stud>  Program 

The  ^  of  the  program  hinges  largely  on  its  interdisciplinary  nature.   The 

topics  included  are: 


M  at  hematics 

formula  application 
measuring  skills 
calculator  use 
the  metric  system 
graphs  and  charts 
data  interpretation 

Scieiv 

frequency 

mcierolnL 
basic  electricity 
radiowave  propagation 
technology  development 
NASA  Space  Program 
The  Scientific  method 


Music 

frequency 

sound  reproduction 


Graphic  Arts 

graphic  reproduction 
graphs  and  charts 
cartography 

Foreign  I  .an ^u  ages 

French 
Spanish 
speech 
culture 


Social  Studies 

map  and  globe  skills 
map  project  ions 
international  date  line 
time  zone 
graphs 
cultural  and  industrial 
development 
current  events 

Language  Arts 

speech 

note-taking  skills 
letter-writing  skills 
text  translation 


n** 


independent  study  units. 

The  practical  aspects  of  operating  play 
large  roles  in  the  students'  education.  They 
do  not  focus  entirely  on  the  technical  aspects 
of  communications.  As  the  students  commu- 
nicate with  other  hams,  they  learn  about 
world  geography,  cultures,  industries  and 
foreign  languages.  They  listen  to  major  news 
events  as  they  happen.  Such  examples  in- 
clude the  evacuation  of  U.S.  students  in 
Grenada  and  the  earthquakes  in  Mexico  City. 
They  secure  weather  data  directly  from  the 
National  Weather  Service  and  the  U.S.  Naval 
Eastern  Oceanography  Center, 

Students  relay  information  to  other  school 
departments.  Weather  data  goes  to  the  sci- 
ence department,  foreign  language  text  goes 
to  the  Spanish  and  French  classes,  and  cur- 
rent news  events  are  relayed  to  the  social 
studies  department. 

Also,  students  listen  to  a  host  of  other 
transmissions,  including  Space  Shuttle  com- 
munications. Several  years  ago  students  took 
part  in  an  experimental  communications  pro- 
ject, attempting  to  communicate  with  the 
STS-9  Space  Shuttle  Columbia. 

The  students  participate  in  Field  Day  every 
June.  This  activity,  sponsored  by  the  Ameri- 
can Radio  Relay  League,  involves  radio  op- 
erators from  the  United  Slates  and  Canada, 
operating  under  simulated  emergency  condi- 
tions. The  experience  includes  setting  up  a 
radio  station,  using  portable  antennas  and 
non-commercial  power,  and  operating  for  a 
24-hour  period,  This  real-life  application  is  a 
true  test  of  a  student4 s  operating  skills,  and 
serves  to  develop  his  or  her  potential  tor 
public  service. 

More  recently,  students  activated  special 
event  station  KZ200Z.  celebrating  the  bicen- 
tennial of  the  U.S.  Constitution. 

Outstanding  Response 

All  classes  have  had  a  capacity  enrollment 
since  the  programs  inception.  The  great  pop- 
ularity of  the  program  permits  extra  noncrcd- 
it  classes  after  school  on  the  local  public  ac- 
cess cable.  The  community  and  students  learn 
how  to  use  the  television  public  access  chan- 
nel at  the  station. 

Si  nee  the  formation  of  this  program,  nearly 
400  students  have  obtained  their  Federal 
Communications  Commission  (FCC)  Novice 
class  amateur  radio  licenses.  Alumni  from 
the  middle  school  are  encouraged  to  remain 
active  in  the  program.  These  alumni  have 
greatly  encouraged  newcomers  to  the  field 
with  tutorial  assistance  and  provided  trans- 
portation to  activities  away  from  the  school. 
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Students  currently  enrolled  in  the  program 
arrive  carty  to  use  the  school's  radio  equipment 
and  depart  long  after  the  school  day  has  ended. 
Students  and  their  parents  have  the  opportuni- 
ty to  use  the  facilities  during  special  Saturday 
morning  and  evening  sessions. 

The  students  often  cite  the  Radio  Field  Day 
participation  as  one  of  the  highlights  of  the 
program.  The  participants  enjoy  the  planning 
and  teamwork  it  takes  to  make  it  a  successful 
event.  Parents  are  also  encouraged  to  assist 
in  the  overnight  camping  /communications 
activity. 

Students  frequently  write  about  this 
program's  activities  in  their  language  arts 
journals,  as  well  as  in  local  and  school  news- 
papers. The  BEARS  also  publish  a  newsletter 
to  encourage  members  to  participation  in 
ongoing  programs  in  many  levels. 


Photo  A  A  student  finding  the  hx-ation  of  a  recent 
contort -and  developing  geographical  skiffs 

School  and  Community  Response 

The  school  and  community  overwhelm- 
ingly support  the  Electronic  Communications 
program.  The  Parent  Teacher  Organization 
supported  the  program  by  allocating  a  portion 
of  the  proceeds  from  the  school's  annual 
magazine  sale  for  amateur  equipment  for  the 
school's  radio  station.  State  and  local  educa- 
tional grants  have  provided  additional  fund- 
ing. Amateur  radio  operators,  businesses  and 
estates  of  community  residents  have  very 
generously  donated  to  the  Society,  also. 

The  BEARS  program  supports  the  commu- 
nity in  turn.  Area  newspapers  often  visit  the 
facility  during  major  news  events  to  secure 
up-to-the-minute  reports  of  domestic  and  for- 
eign happenings.  During  the  recent  events  in 
Greneda,  the  Bethel  Middle  School  Amateur 
Radio  Club  relayed  messages  to  the  island  for 
a  family  of  a  local  resident  attending  St. 
George's  University. 

The  school  has  recently  assisted  the  local 
Office  of  Civil  Preparedness  in  the  devel- 
opment of  a  community  communication  plan. 


Photo  B,  Jane  Eager  KAfFRQ  snags  a  friendly  contact. 

Together  they  set  up  a  complete  emergency 
operations  communications  center.  The 
center  offers  complete  coverage  of  all 
government  and  amateur  radio  frequencies, 
It  also  has  the  first  full-time  Civil  Prepared- 
ness Packet  station  in  Connecticut,  and  a  full- 
time  Digipeater  (KZIZ-1,    145.07  MHz) 
serving  the  western  pan  of  the  state.  The 
middle  school  radio  station  is  authorized  to 
provide  back-up  communications  for  the 
Office  of  Civil  Preparedness  in  the  event  of 
an  emergency .  The  program  re- 
ceived support  from  local  ama- 
teur radio  clubs,  civic  organiza- 
tions ,  and  community  members. 

The  BEARS  operate  the  first 
220  MHz  repeater  in  northern 
Fairfield  County  (KZ1Z/R 
224  J2  MHz)*  using  it  for  tech- 
nical training  for  the  students 
and  an  ongoing  pub  he  service  to 
the  community.  Repeater  users 
also  handle  National  Traffic 
System  messages. 

In  1984  the  school  became  a 
testing  site  for  the  FCC  amateur 
radio  examinations.  The  Elec- 
tronic Communications  pro- 
gram has  also  sponsored  televi- 


sion programs  on  the  local  cable 

television  channel  and  was  fea- 
tured in  the  recently  released 
video,  77m?  New  World  of  Ama- 
teur Radio, 

Recent  Developments 

The  BEARS  Project  has  ex- 
panded  into  both  the  elementary 
and  high  school  levels.  Students 
from  other  schools  regularly 
participate  in  BEARS  activities. 
The  high  school  plans  to  contin- 
ue the  middle  school's  electron- 
ic communications  curriculum. 
Further,  the  BEARS  sponsor 
a  short-term  equipment  loan 
program.  The  loan  provides  Novices  with 
basic  on-air  equipment  and  accessories  for 
operating  from  home  stations  or  portable  lo- 
cations, such  as  the  Boy  Scout  Jamboree  On 
The  Air  events. 

The  students  have  also  developed  an  inde- 
pendent learning  center  for  elementary  level 
students,  complete  with  shortwave  receivers 
and  portable  antennas.  This  has  motivated 
younger  students  toward  the  major  BEARS 
activities  that  go  on  at  the  middle  school. 


Phnto  D,  BEARS  participant  Bob  Murphy  KA I  ERE  concentrates  on 
code. 


It's  Great! 

The  BEARS  Program  provides  for  the 
needs  of  students  at  all  levels,  elementary 
through  adult.  The  program  encourages  par- 
ticipants to  pursue  the  practical  applications 
of  technology  both  vocationally  as  well  as 
avocat tonally,  It  stresses  the  interdiscipinary 
nature  of  amateur  radio,  thus  enhancing  all 
areas  of  the  curriculum.  The  BEARS  Pro- 
gram provides  all  participants  with  a  sense  of 
pride  in  accomplishment  and,  at  the  same 
time.  it'sfimH 


Photo  C.  Modem  American  Gothic?  A  fast-scan  TV 
system  held  by  Norbie  Tarala  NfEZi  (feft)  and  John 
MavDonafd  N  i  ERL 


Peter  Wt  Kemp  has  received  many  outstand- 
ing awards  for  his  achievements  in  education. 
He  lectures  professional  educators  on  cur- 
riculum development  and  implementation  of 
electronic  communications  programs  for  the 
Connecticut  State  Department  of  Education. 
He  currently  serves  on  two  local  government 
committees,  the  Cable  Television  Advisory 
Council  and  Emergency  Telephone  Commu- 
nications fE-91  h  Study  Group,  and  is  the 
Coordinator  of  Technical  Education  at  the 
Bethel  Middle  School, 
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"They  said  I  couldn't  work 
DX  with  just  100  watts,  Espe- 
daily  with  a  radio  that  has 
less  than  1000  switches  on  the 
front  panel. 

But  the  truth  is,  I'm  working 
lots  of  DX,  more  than  some  of 
these  blockbuster  types,  thanks 
tomyYaesuFT747GK 

You  see,  my  no-nonsense 
FT-747GX  was  designed  with 
me  in  mind,  so  I  can  hop  around 
the  band  fast  to  nail  those  DX 
stations.  While  the  other  guys  are 
warming  up  their  amplifiers,  I'm 
working  the  new  country! 

My  FT-747GX  has  a  super 
receiver  with  a  directly-driven 
mixer  for  great  overload  pro 
taction.  And,  Yaesu  included  the 
CW  filter  in  the  purchase  price 


(I  used  the  money  I  saved  on  post- 
age for  the  QSL  cards!). 

And  my  FT-747GX  is  loaded 
with  other  features.  The  receiver 
works  from  100  kHz  straight 
through  to  30  MHz,  and  it's  a 
fantastic  shortwave  broadcast 
receiver  I  can  use  all  twenty 
memories  for  that  alone!  Plus  its 
got  dual  VFOs.  A  noise  blanker, 
Split  frequency  operation  for  the 
>ile-ups.  And  scanning  up  the 
>and  helps  me  check  out  open- 
ings as  they  happen. 

I  just  put  in  the  optional 
crystal  oven,  and  next  month  I'm 
going  to  pick  up  the  FM  board. 
I  can't  wait  to  tell  my  buddies  I 
worked  England  on  a  repeater! 

And  with  the  money  I  saved 
when  I  bought  my  FT-747GX,  I  got 


a  second  ten-meter  antenna  for 
satellite  work  on  the  high  end  of 
the  band.  I  use  my  personal  com- 
puter to  tell  me  what  satellites  are 
going  by  and  the  computer  even 
sets  the  frequencies  on  the  radio 
for  me. 

Now  my  friends  are  getting 
FT-747GX  rigs,  too.  1  knew  they'd 
figure  out  my  secret  weapon 
sooner  or  later  But  now  I'm  set- 
ting the  pace! 

Thanks,  Yaesu.  YouVe  made  a 
rig  that  makes  sense* 

freau  USA  17210  Edwards  Road,  Cenftos,  CA  «mn 
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They  laughed  when  they  sawmyradio. 

Thenthey  saw  my  logbook." 
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FELLOW  RADIO  AMA  TEURS, 

You've  discovered  ihe  greatest  hobby  in  the  world.  And  73  Amateur  Radiv  captures  the  excitement  of  amateur 
radio  like  no  other  ham  magazine  in  print  today .  With  73  *  you  "II  have  fun  discovering  the  thrills  of  this  greai  hobby  < 
And  while  you're  at  it,  you  Ml  also  learn  more  about  ham  radio. 

Don't  take  the  risk  of  missing  out  on  all  73  has  to  offer.  You  can  have  your  issue  of  73  delivered  to  your  home 
every  month  for  just  S  19.97  (12  issues)— that's  43%  off  the  cover  price! 

And  with  every  paid  subscription  well  send  you  a  FREE  GIFT;  a  great  looking  73 baseball  cap. 

A  home  delivered  copy  of  73  means  you'll  never  miss  out  on  these  tremendously  popular 
monthly  columns; 
•Construction  projects;  The  most  homebrew  projects  anywhere. 
•Product  reviews:  Bclly-to-belly  matchups  of  new  gear. 
■Aerial  View:  Everything  you'll  ever  want  to  know  about  antennas. 
•QRP:  For  low  power  aficionados 
•WEATHERSATS:  Gel  the  latest  fax  on  the  weather. 
■Never  Sas  Die:  And  vou  bet  I  won't. 

•73  International;  73  Amateur  Radio  is  the  only  ham  magazine 
with  monthly  news  from  every  corner  of  the  world, 

I — 1  VTI?  Q I   I  want  to  receive  my  copy  of  73  Amateur  Radio  at  home 
I— '  I  JjkJt  every  month.  Please  start  my  subscription  immcdiaicly : 
I  ycar(l2  issues)  for  $19 ,97  and  a  FREE  13  BASEBALL  CAP?* 

Name 


Address 


-1 


Slalc 


SUBSCRIBE  TODAY. 

And  remember— with  every  paid  subscription 
order*  you'll  receive  a  FREE  73  BASEBALL 
CAP.  and  SAVE  43  %  OFF  THE  COVER  PRICE ! 
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11  Bill  Me 
Account  M . 

DMC 
Signature 


Check  Enclosed 


Zip 

Charge  my  credit  card 


D  Visa 


□  Amcx 


F.jtp.  Date 


Offci  v*l*d  for  a  limited  lime  otil) .  Csfudiiin  wod  fifcicn  surimcc  &r6et±:  S27  per  vear  r  12  ivsucsi  US.  funds 
Please  allow  -M*  wecLs  for  delivers  of  firs*  issue   *Fiw  gills  are  sera  10  paid  tubicfiben  on\\ 
MailOmpoDiti:  JJUmnur  Radi*  >  P.O.  Ban  VL  Farmmcdak.  NV  II7.*7-9^I  78468 
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Handheld  DX 

with  the 
DX  Handy™ 


Specifications 


The  idea  of  handheld  DX  seems  far- 
fetched, but  it's  actually  very  simple.  The 
DX  Handy  is  a  battery  powered  (six  penlight 
AA  drycells  included)  SSB/CW  transceiver 
with  two  watts  output.  DX  Handy  can  also  use 
nicad  rechargeable  batteries,  or  be  powered 
with  9  VDC, 

Two  variable  crystal  oscillators  (VXOs), 
each  with  50  KHz  range,  can  be  selected 
with  a  top  panel  switch.  Crystals  for  28.250 
to  28,300  and  28.300  to  28.350  Mhz  are 
included,  and  other  crystal  ranges  for  the 
1 0  meter  band  are  also  available  at  a 
nominal  cost. 

CW  operation  can  be  by  either  the  built-in 
push  button  or  with  an  external  key  or  keyer. 
External  speaker  and  microphone  jacks  are 
also  provided,  and  the  telescoping  antenna 
is  included.  The  DX  Handy  also  has  a  top 
panel  S-meter/  output  power  meter  and  an 
effective  noise  blanker  circuit,  DX  Handy  is 
housed  in  an  attractive  gray  metal  case  com- 
paring in  size  to  popular  VHF  FM  handhelds. 

Ten  meters  is  coming  back  strong.  With  DX 
Handy  all  amateurs,  novice  to  extra  class, 
can  enjoy  the  thrill  of  working  handheld  DX. 

AEA 

Advanced  Electronic  Applications 

P.O.  Box  C2160 
Lynnwood,  WA  98036-0918 
(206)  775-7373 


aea  Retail  $379.95        Amateur  Net  $31 9.95 


General 

•  Frequency  Coverage:  Any  two  50  KHz  segments  in  the 
28.0-29.0  MHz  Amateur  Band  (28,25-28  30  and  28.30-28.35 
MHz  supplied) 

•  frequency  Control:  VXO  provides  50  KHz  of  continuous  tuning 
with  a  single  crystal 

■  Frequency  Stability:  Within  ±500  Hz  from  a  cold  start 

•  Antenna:  50  Ohms  Unbalanced,  BMC  connector 

•  Power  Requirement:  8.4-9.0  VDC 

(Included):  6-AA  Dry  Celts  (1.5  vott/cell)  =  9.0  VDC 
(Optional):  7-AA  NiCads  (1.2  Volt  cell)  =  8.4  VDC 

•  Current  Drain:  Receiving  -  Appro*.  70  mA 

Transmitting  -  Approx.  620  mA 

•  Dimensions:  (W)  66mm  *  (H)  39mm  *  (D)  142mm 

•  Weight:  710  Crams  (1  lb.  9  oz )  with  batteries  and 
antenna 

Transmitter 

•  Output  Power:  2  Watts  at  9.0  VDC 

•  Emission  modes:  A3J  (USB)  and  A1  (CW) 

•  Spurious  Emissions;  More  than  40  dB  dwn 

Receiver 

■  Sensitivity:  less  than  0.5  uV  for  15  dB  S/N 

•  Intermediate  Frequency:  11.2735  MHz 

Controls  and  Indicators 

•  On  Off  \fcrlume  control  Top 
mounted  Potentiometer 

•  Receiver  Incremental  Tuning 
(RIT):  Top  mounted 
Potentiometer  with  center 
off  detent  posdion 

•  Frequency:  Top  mounted  50 
KHz  VXO 

•  Frequency  Range:  Top  mounted 
2-position  switch 

•  Noise  Blanker;  Top  mounted 
On  OH  switch 

•  S  RF  meter    Top  mounted  $  RF 
meter 

•  Built  in  CW  key:  Top  mounted 
momentary  switch 

•  External  Speaker  output:  Top 
mounted  VW*  phone  jack 

•  External  Microphone  input:  Top 
mounted  Va  phone  jack 

•  Antenna  Connector ;  Top 
mounted  Female  BNC 

•  Transmil  Indicator  Top  mounted 
Transmit  LED 

•  Push-Tr>Talk;  Side  mounted 
momentary  switch 

•  External  Power:  Bottom 
mounted  2.1  mm  coaxial 

■  External  key  input:  Bottom 
mounted  Ve"  phone  jack 

»  Mode  Selector  Swrtctt  Bottom 
mounted  2-position  switch 

•  Charge1  External  Power:  Bottom 
mounted  2-posrtion  switch 
selecting  12  VDC  external  power 
function 


& 


Specifications  and  prices  subject  la  change  wilhout  noiice  or  obligation 
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NewFL-4UHF 

Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


COMPLETE  SHIELDED  RGVFL  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR450A-UHF 

*  Totally  Advanced  Design! 

*fl  Pole  Front  End  Fltr.  +  wide  dynamic  range— 
Reduces  Overload,  Spurious  Resp  &  Intermod 

•Sens.  0.25  uV/1 2dB  SINAD  typ 

•Sel.  *6dB  @  ±  6.5  KHz.  -1 30dB  @  ±30KHz.  (B  Pote 
Crystal  +  4  Pole  Ceramfc  Fltrs. 

*S  Meter" .  Discriminator  &  Deviation  Mtr.  Outputs! 

•Exc.  audio  quality*  Fast  squelch  I  w/O.0005%  Crys- 
tal. ( "Super Sharp"  IF Rtr.  also  avail. ) 

•  New!  30  KHz  B.  W.  IF  Fitter 
for  High  Speed  Packet 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade"    Units— Designed    for 
xtreme  Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 

FoMOM,  2M,  220  MHz,  &  440  MHz 

ID250A  CW  ID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  muteM 
circuit  and  "Emergency  Power  ID" 
option, 

•4  input    AF  Mixer  &  Local  Mia  amp 
•PROM  Memory— 250  brts/channer 
■Up  to  4  different  ID  channels! 
*  Many  other  f  eat  u  res  Factory  program  med . 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rplr,  COR  "Hang" 
Timer,  "Time-Out"  Timer.  TX  local  &  remote  Shut- 
down/Reset, etc. 

•Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


Improved  SCT41 0B 
Transmitter  Assy. 


Power  Supply  Boards 

SCP12  12VDC@03AMAX.OUT 
SCP512  12VDC#  1A&5VDC@  0.4Aout 
(I.]  A  total  max.  out ) 

1  SCP512  A  As  above,  but  also  w/-  12VDC  @  0. 1 A 


Complete 


Assemblies 


•Rcvr  Board  mounted  in  shielded  housing. 
•Completely  assembled   &   tested.   w/F_T.   caps. 

30239  conn. 
•As  used  in  the  SCR  1000,  Ready  to  drop  into  your 

system  I 
•UHF  Rcvr,  Assy,  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  "out  of 

band"  interference! 


FL-4H 


<*? 


iver  Front-End  Preselectors 


•  FL-6;  6Hi  Q  Resonators  with  Lo-Nolse  Transistor 

Amp  (2M  or  220  MHz) 

•  FL-4H:  4HI  Q  Helical  Resonators  &  Lo-Nolse  Tr» 
Amp,  in  shielded  housing,  (420-470  MHz) 

•Provides  tremendous  rejection  of  "out-of- 
band"  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out"  these  out-of -band  signals. 


Call  or  Write  for 
Data  Sheets 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 


•High  perforrnance(  Super  versatile  design.  To  con- 
trol am/ ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC. 
w/htgh  immunity  io  falsing 

•Decodes  ail  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards.  Many  unique  3-digtt  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function. 

•Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold-plated  connectors. 


SCT1 10  VHF  Xmtr/Exciter  Board 

•10  Wts,  Output.  100%  Duty  Cycle! 

•Withstands  High  VSWR 

•True  FM  for  exc.  audio  quality 

•Designed  specific! ally  for  continuous  rptr,  service. 

Very  low  in  "white  noise. T" 
•Spurious-  75 dB, Harmonics -60 dB. 
•With  .0005%  precision  grade  xtal. 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  L.P 

filter  &  rel.  pwr  sensor. 
•BA75  75  Wt.  unit  also  available 

SCT 1 1 0  Transmitter  Assembly 

•SCrf  10  mounted  in  shielded  housing 
•Same  as  used  on  SCR  1000  &  2000X 
•Completely  assmbld  w/F.T.  caps.  S0239 conn, 
•10, 30.  or  75  Wt,  unit, 

IB 

SCT  41  OB  UHF  Transmitter  BcL  or  Assy. 

•Similar  to  SCT1 10, 10  Wts.  nom. 
•Includes  "on  board"  proportional  Xtal 
Osc./Oven  circuitry  for  very  high  stability! 
•BA^O  40W.  U  HF  AMP,  BD.  &  HEAT  SINK 


■  nam 


tt 


m     m 


■    # 


SCP30  HEAVY  DUTY  30  AMP 
RACK  NIT.  POWER  SUPPLY 

•  13.8  VDC  out,  1 15/230  in,  50/60  Hz. 

•  30A  @  70%  duty,  25A  @  1 00%  duty, 

•  Massrve  30  lb.  Transformer  &  Heat  Smks. 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Aux  On -Off  function,  Audio 
AOC;  Built-in  timers;  etc.  Beautiful  Audio  I 
•0/1  inhibit  bd.  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch'1 
and  Land* Line  Control  of  Repeater 
•  Includes  land-line  "answering1'  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  Irom  lightning  damage.  $17.00  +  S/H. 


i  * 


When  You  Buy,  Say  73 ■" 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W.  German  town  Pk,  S9  ■  Norristown,  PA  19403  •  (215)631-1710  •  Telex:  846-211 
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N umber  7  on  your  Feedback  card 


I  Power  Supply 
Module 


ing  block  with  countless  applications. 


by  Rick  Littlefield  K1BQT 


Need  some  power  to  make  that  project 
play?  Here  is  a  universal  circuit  that 
adapts  to  many  applications! 

All  too  often,  power  supplies  are  "crash 
efforts/  Hams  often  hastily  concoct  them  to 
get  a  project  off  the  bench-supply  and  onto 
a  dedicated  source.  However,  the  safety . 
reliability,  and  appearance  of  those  suppli 
often  reflect  a  slap-dash  approach. 

To  gel  around  this,  I  designed  a  *one- 
fits-air ''  regulator  hoard  lo  allow  me  to  build 
supplies  quickly,  without  placing 
valuable  equipment,  lives,  and  real 
estate  at  risk* 


Circuit  Description 

This  project  takes  advantage  of 
the  flexibility  offered  by  UK  an 
LM-317  adjustable  regulator  (Fig- 
ure I ),  This  device  provides  so- 
phisticated short-circuit  protection 
and  automatic  current  limiting  at 
1 ,5A,  Input  voltage  to  the  regulator 
is  supplied  by  DB1 ,  a  4 A  100  PIV 
full- wave  bridge  rectifier.  Capaci- 
tor CI  provides  initial  filtering.  U1 
provides  additional  electronic 
filtering  as  pan  of  the  regulating 
function.  The  output  level  of  the 
regulator  is  set  by  trim-pot  RL 
Bypass  capacitors  on  the  input  and 
output  of  Ul  prevent  high-frequen- 
cy oscillation. 

Transformer  selection  is  impor- 
tant. When  using  a  bridge- recti  tier* 
the  current  rating  of  the  trans- 
former must  be  al  least  1.8  times 
the  rated  continuous-duty  output  of 
the  supply.  This  means  that  a  1 .5A 
supply  should  use  a  2.7A  trans- 
former. For  light  or  intermittent 
loads,  a  smaller  2.0A  transformer 
may  suffice  as  long  as  it  does  not 
overheat  or  show  an  excessive 
voltage  drop.  Make  sure  the  full- 
load  output  of  the  bridge  is  at  least 
3-4  volts  above  the  desired  out- 
put of  the  supply  to  insure  that 
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U 1  will  not  drop  out  of  regulation . 

Parts  should  be  easy  to  find.  The  circuit 
board  was  designed  around  off-the-shelf 
items  available  at  most  Radio  Shack  stores. 
Before  starting  construction,  use  the  PC 
board  as  a  template  to  mark  mounting-hole 
locations  on  the  power  supply  cabinet,  Then, 
mount  all  pans  as  shown  (Figure  2A),  Note 
that  Ul  is  located  underneath  the  board,  al- 
lowing it  to  use  the  cabinet  as  a  heat-sink 


V^S ,  r,r 


<0 


Photo  A,  JhL\  .. '  i  1 1  bench  supply  and  3 A  po\\  er pack  for  a  QRP  rig  are 

jiiU  (no  of  many  possible  module  applications. 


Photo  8,  Nearly  ail  power  supply  / tarts  mount  on  this  /  H  *  x2%"  (4.2  x  7. 3 
cm)  circuit  hoard  at  left  in  h  iotc  that  Ul  fastens  to  the  power  supply 
cabinet  which  serves  as  a  heatsitik. 


(Figure  2B),  Be  sure  to  connect  transformer 
leads,  the  voltage  output  lead,  and  the  LED 
output  indicator  lead  before  mounting  the 
board  in  place.  Use  W "  spacers  to  provide 
clearance  for  regulator.  A  Ji "  hole  in  the  PC 
board  provides  access  for  U I  mounting  hard- 
ware. Use  heatsink  compound  and  a  TO-220 
insulating  kit  to  isolate  the  regulator  mount- 
ing tab  from  ground. 

Applications 

The  regulator  board  can  be  used 
as  is  or  modified  to  meet  other 
needs.  For  example,  a  5kQ  panel- 
mount  pot  wired  in  place  of  the  PC 
trimmer  creates  an  adjustable- 
voltage  bench  supply.  The  user 
needs  only  to  add  a  simple  volt- 
meter circuit  to  monitor  output 
voltage.  When  the  demand  re- 
quires more  than  1.5A,  the  basic 
module  is  modifiable  in  several 
ways  to  extend  current -handling 
capacity  (see  Figure  3A). 
•Add  a  2200-4700|iF  capacitor  at 
the  output  (C2>  lo  stabilize  output 
voltage  when  momentary  peaks  ex* 
ceed  1.5A.  C2*s  buffering  action 
also  improves  U I  \s  ability  to  track 
sudden  load  shifts,  such  as  those 
encountered  during  CW  or  pulse 
eying.  The  1N4002  diodes  protect 
against  the  possibility  of  C2  dis- 
charging back  through  Ul  and  de- 
stroying it.  Adding  a  lOpF  elec- 
trolytic to  the  voltage-control 
terminal  (C3)  improves  transient 
response  further. 

•Wiring  a  second  LM-317  (U2)  in 
parallel  with  Ul  is  a  "'quick-and- 
c lean*  *  way  to  increase  the  current - 
limiiing  threshold  lo  3 A  without 
sacrificing  short-circuit  protection. 

•When  more  than  3A  is  required, 
the  regulator  module  can  be  used  to 
drive  the  base  of  one  or  more  pass- 
transistors  (see  Figure  3B). 
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Communications  Electronics, 

the  world's  largest  distributor  of  radio 
scanners,  introduces  new  models  of 
CB,  radar  detectors  and  scanners. 

NEW!  Bearcat!  760XLT-SA 

List  pnce  $499. 95/CE  price  5294,95 

12* Band,  tOO  Channel  •  Crymtaltemm  •  AC/DC 

Frequency  range:  29*54, 118-174, 406-512. 306-956  MHz. 
Excludes  823.9875-34S.01 25  and  369.9975-394  0125  MNz, 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  including  the  BOO  MHz. 
band  You  also  get  automatic  scanning  of  prepro- 
grammed aircraft  police,  marine,  and  emergency 
services.  It  also  tn eludes  Weather  Search,  Priority, 
Squelch,  Lockout  and  Delay  It  has  automatic  and 
manual  band  search  to  find  new  active  frequencies 
in  other  areas  of  the  radio  spectrum,  The  Bearcar 
760XLT  mounts  neatly  under  the  dash  and  con- 
nects directly  to  fuse  block  or  battery.  The  unit  also 
has  an  AC  adaptor  flip  down  stand  and  telescopic 
antenna  for  desk  top  use.  6-5/16"  Wx  1 V  H  x  7HM 
D.  Model  BC  580XLT-SA  is  a  similar  version  without 
the  800  MHz_  band  for  only  $21  9.95. 


BC  760XLT 


Regency?  TS2-SA 

List  price  $499.95/CE  price  S309.95/SPECIAL 
12-Bandt  75  Channel  *  CrystaUeam  «  AC/ DC 

Frequency  range:  29-54, t  13-1 75,406-5  TZ  SQ&-95QMHZ. 
The  Regency  TS2  scanner  lets  you  monitor 
Military,  Space  Satellites,  Government.  Railroad, 
Justice  Department,  State  Department,  Fish  & 
Game,  Immigration,  Marine,  Police  and  Fire  Depart- 
ments, Aeronautical  AM  band,  Paramedics-  Am- 
ateur Radio,  plus  thousands  of  other  radio  fre- 
quencies most  scanners  can't  pickup.  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan"*  so  you  wont  miss  any  of  the  action.  Model 
TS1  -RA  is  a  35  channel  version  of  this  radio  without 
the  800  MHz.  band  and  costs  only  S239.95, 

Regency®  RH256B-SA 

List  price  $799  95/CE  price  S329.95/SPECIAL 
16  Channel  a  23  Watt  Transceiver  •  Priority 

The  Regency  Ft  H2 56 B  is  a  sixteervchannef  VHF  land 
mobile  transceiver  designed  io  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup 
Alt  radios  come  with  CTCSS  tone  and  scanning 
capabilities,  A  monitor  and  night/day  switch  is  also 
standard  This  transceiver  even  has  a  priority  func* 
tion.The  RH256  makes  an  ideal  radio  for  any  police 
o*"  fire  depa  rtment  volu  nteer  because  of  its  low  cost 
and  high  performance  A  60  Watt  VHF  150-162 
MHz,  version  called  the  RH606B-SA  is  available 
for  $429-95.  A  U HF  1 5  watt  1 0  chan nel  version  of 
this  radio  called  the  RUT  50B-SA  is  also  available 
and  covers  450-482  MHz,  but  the  cost  is $4 19.95 

SALE  Bearcat®  100XL-SA 

List  pnce  S349.95/CE  price  $  T  59. 95/CLOSEOUT 
9- Band,  1&  Channel  *  Priority  *  Scan  Delay 
Search  *  Limit  •  Hold  •  Lockout  #  AC/ DC 
Frequency  range:  3(h5d  118-174.  406-512  MHz. 
Uniden  has  authorised  CEI  to  closeout  the  famous 
Bearcat  100XL  to  make  room  for  new  models.  This 
scanner  has  a  full  1 6  channefs  wit h  frequency  coverage 
that  includes  all  public  service  bands  Wow...  what  a 
scanner'  Included  in  our  low  CE  price  is  a  sturdy 
carrying  case,  earphone,,  batten/  charger/ AC  adapter, 
six  AA  nt-cad  batteries  and  flexible  antenna  Since  this 
is  a  special  close  out  price  on  our  last  200  pieces,  you 
most  order  your  Sea  rear  today  to  take  advantage  of  this 
excellent  scanner  opportunity 


•  •  •  Uniden  CB  Radios    •  *  • 

The  Uniden  fine  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment, 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
540e  to  the  3l0e  handheld,  there  is  no  better  Citizens 
Band  radio  of  the  market  today. 

PROS  1 0 E-S A  unitfen  40  Ch  Portable/ Mobile  CB  $.85.95 
PRQ330E'SAUv>rirfeff40Crt  Remote  mount  CB  ..  St  09  95 
N I H  J  A  SA  PR03 1 0E  with  rechargeable  battery  stack  $S9  95 
B-IO-SA1  ZVAANi-cadbaU  lOrMinjatseloflO)  520  95 

KARATE- SA  Un*den  40  channel  rescue  radio  . .  £63,95 
PRO520E  SA  umdert  40  channel  CB  MotMle  S59  95 

PROS40E-SA  Untden  40  Channel  CB  Mobite  - .  $1 1 9  95 
PR0640 E-S A  Untden 40 channel  5SBCB mobile..    $159  95 

PR0710E-SA  Untden  40  channel  CB  Base $1 19.95 

PROS10E-SA  UntdenAQ channel SSBCB  Base. .     *  179.95 

•  •  •  Uniden  Radar  Detectors*  *  • 

Buy  tne  fines!  Uniden  radar  detectors  from  CEI  today 
RD7-SA  Uniden  vt&ot  mount  radar  detector  .  .  5109  95 
RD9-SA  Untden  "Passport™  sue  radar  detector  SI 29  95 
RD9XL  SA  urttden  ^micro  s^e  radar  detector  ...  SI  59  95 
R025-SA  Untdert  vmot  mount  radar  detector  .  .  559.95 
RD500  SA  Uniden  visor  mount  radar  detector    .     579,95 

NEW!  Bearcat®  200XLT-SA 

New  Product... Available  May,  1988 

List  price  S509.95/CE  price  S299.95 

1 2-Bend,  200  Channel  •  BOO  MM*.  Handheld 

Search  •  Limit  •  Mold  •  Priority  •  Lockout 

Frequency  range  29-54.  j  r6-r;.f  406-5*2.  SG6-956  MHZ. 

Excfvdes 9239375  3*90  i 25  and  868  9S7S394.Q 125  MHz 

The  Bearcat  200 XLT  sets  a  new  standard  tor  hand- 
held scanners  in  performance  and  dependability, 
This  full  featured  unit  has  200  programmable 
channels  with  20  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  1Q0  channels,  order  the 
BC  1 00XLT-SA  for  only  $21 9.95.  Includes  antenna 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat*  800XLT-SA 

List  price S499.95/CE  price$259.95/SPECl  AL 
1 2- Band,  40  Channel  •   No-crystal  scanner 
Priority  control  •  Search/Scan  •  AC/ DC 
Bands:  29-54,  1 18-174.  406-512.  806-912  MHz, 
The  U n >de n  800 XLT  receives  40  channels  in  two  banks. 
Scans  15  channels  per  second.  Size  9l*   x4fe"xl? 
If  you  do  not  need  the  800  MHz  band,  a  Similar  model 
called  the  BC  210XLT  SA  la  available  tor  5196  95. 

Bearcat    145XL-SA 

list  price S189.95/CE  price $98. 95/5PECI AL- 
IO-Send,  10  Channel  *  Afo- crystal  scanner 
Priority  control  a  Weather  search  •  AC/DC 

Bands  29-54,  1 36- 174,  406-5 1 2  MHz 
The  Bearcat  145 XL  is  a  IS  channel,  programmable 
scanner  covering  fen  frequency  bands  The  unrt  features 
a  built-in  delay  function  thai  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions 

Bearcat®  175XL-SA 

List  price $279  95/CE  price$1 56.95/SPECrAL 
11 'Band,  16  Channel  *   Weather  Search 
Priority  control  •  Search/Scan  •  AC/ DC 

Bands  29-54,  1 1 8-174,  406-512  MHz. 
The  Bearcat  1 7 5 XL  has  an  automata  search  feature  to 
locate  new  frequencies  Priority,  loch  out  delay  and 
scan  speed  are  all  included 

Regency*  Informant"  Scanners 

Frequency  coverage:  35-54,  136-174  406-512  MHz. 
The  new  Regency  informant  scanners  cover  virtu- 
ally all  the  standard  police,  fire,  emergency  and 
weather  frequencies  These  special  scanners  are 
preprogrammed  by  state  in  the  units  memory  Just 
pick  a  state  and  a  category  The  Informant  does  the 
rest,  All  Informant  radios  have  a  feature  called 
Turbo  Scan"  to  scan  up  to  40  channels  per  second. 
The  INF1  -SA  is  ideal  for  truckers  and  is  only 
Si  99.95.  The  new  INF2*SA  isa  deluxe  model  and 
has  ham  radio,  a  wealher  alert  and  other  exciting 
features  built  m  for  only  $239-95,  For  base  station 
use.  the  INFS-SA  is  only  S 149. 95  and  for  those 
wh o can  afford  t he  best,  the  IN F3*SA at  5209  95,  is 
a  state- oMhe-art  receiver  that  spells  out  what 
service  you're  listming  to  such  as  Military,  Airphone. 
Paging,  State  Police.  Coast  Guard  or  Press. 

Regency®  HX150OSA 

List  price  S369  95/CE  price  $1  79. 95/SPECIAL 
11 -Band,  55  Channel  •  Handheld/ Portable 
Search  •  Lockout  e  Priority  *  Bank  Select 
Sidefit  liquid  crystal  display  *  E A  ROM  Memory 
Direct  Channel  Access  Feature  •  Scan  delay 
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The  new  handheld  Regency  HXl 500  scanner  is 
fully  keyboard  programmable  for  the  ultimate  in 
versatility.  You  can  scan  up  to  55  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
display  is  even  sidelit  for  night  use.  Includes  belt 
clip,  flexible  antenna  and  earphone,  Operates  on  8 
1 .2  Volt  rechargeable  Ni-cad  batter  les  (not  included  I 
Be  sure  to  order  batteries  and  battery  charger  from 
the  accessory  hst  in  this  ad 


*  *  •  Uniden  Cordless  Phones  •  •  * 

A  major  consumer  magazine  did  a  comparison  study  on 
cordless  phones.  The  check  points  included  clarity, 
efficiency  and  price  Umden  was  rated  best  buy. 

XE30O-SA  Untdvn  Cordless  Phone S69.95 

XE50O-SA  Untden  Cordless  Phone  with  paging 584.95 

XETOO'SA  Uniden  Cordless  Phone  with  speaker      $114 .9 & 

**#  Extended  Warranty  Program  **• 

If  you  purchase  a  scanner.  CB.  radar  detector  or  cordless 
phone  from  any  afore  in  the  US.  Or  Canada  within  the  last  30 
days,  you  can  get  up  to  ihree  yean  of  extended  warranty 
service  from  Warrantee  h  This  service  exiension  plan  begins 
attof  the  manufacturer's  warranty  expires.  Warrantees  w<M 
perform  all  necessary  labor  and  wilt  not  charge  for  return 
shipping.  Extended  warranties  are  no rv  refundable  and  apply 
only  lathe  original  purchaser,  A  two  year  extended  warranty  on 
a  mobile  or  base  scanner  is  $29-99  and  three  years  ls$39.99. 
For  handheld  scanners,  2  years  is  $59.95  and  3  years  Is 
$79  95.  For  radar  detectors,  two  years  is  $29  95  For  CB 
radios,  2  years  is  $39,99,  For  cordless  phones.  3  years  is 
$34  99  Order  your  warranty  for  your  merchandise  today. 

OTHER  RADIOS  AMD  ACCESSORIES 

MEW  8C  55 XL- SAded re  *HG channel  scanner  $i  14.95 
BC  70XLT-SA  B&arcai  20  channel  scanner  $169  95 

R 1 09OSA  fieee/rcy  45  ch.  scanner  CLQSEOUT  S  1  1  9:95 
Z60-5A  Regency  60  ch.  scanner  . . .  CLOSEOUT  £1 29.95 
UC103'SAfleflencyVHF2ch.  1  Watt  I ransc elver  ...  |1 17.95 
BPS5-SA  Regency  16  amp  reg,  power  supply.  $169.95 
M  A549-SADfOp-in  charter  for  HX1 20Q&  HX1 500.     $B4  95 

MA51 S-SA  Walt  charger  for  HXT&OO  scanner $14.95 

MA553-SA  Carrying  case  for  HX1 50O  scanner  ...  $  1 9-95 
MA25T-SA C^aretteltghter cord tof  HX 12/ 1500  $19.95 
«A»t7-SANi-Cad  battery  pack  for  HXl  000/1200  $34  95 
BP20S  NhCad  battery  pack  for  BC200/8C100XLT  $49  95 
B-SSA  i  .2  V  AA  Ni-Cad  batteries  (set  of  eight)  .  $1 7.95 
F6-E-SA Frequency  Directory  forEasiern  U.SA  . , . .  $14.95 
F6-W-SA  Frequency  Directory  for  Western  USA.        $14.95 

ASD-SA  Air  Scan  Directory  $1 4.95 

SflF-SA  Survival  Radio  Frecuency  Directory  $14.95 

TSG-SA  "Top  Secrer  Registry  Of  U  S  Govt  Freq $14  95 

TtCSA  Techniques  for  Intercepting  Comm..  $14  95 

HRF-SA  Ra»lroad  frequency  directory.,  .T $14  95 

EEC-SA  EmbassyA  Espionage  Communications  . .  $1 4.95 
CIE-SA  Covert  fnteiltgenct.  Elect  Eavesdropping  .     $1 4  95 

MFF-SA  Midwes!  Federal  Frequency  directory $14.95 

A&O-SA  Magnet  mount  mobile  scanner  antenna . , .  $35.95 

A70SA  Base  station  scanner  antenna. $35,95 

USAMM-SA  Mag  mount  VHF  ant.  w/  12'  cable  .  $39  95 
U5AKSA  ^.  hole  moum  VHF  ant  w/  1 7  cable  $35.95 
USAK4SO-SA',  note  mount  UHF  ant  wn7  cable  $35.95 
Add  $3-00  sntpcwng  For  all  accessories  ordered  at  1  he  same  t  ime, 
Add  $7.00  shipping  per  radio  and  S3  00  per  antenna 

BUY  WITH  CONFIDENCE 

To  get  the  famtaut  delivery  from  CE  of  any  scanner, 
send  or  phone  your  order  directs  to  our  Scanner 
Distribution  Center!"  Michigan  residents  please  add4% 
sates  tax  or  supply  your  lax  !.D.  number  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
for  net  10  tolling.  All  sales  are  subject  to  availability, 
acceptance  and  verification  All  sales  on  accessories 
are  final.  Prices,  terms  and  specifications  are  subject  to 
change  without  notice  AH  pnees  are  in  U.S.  dollars  Out 
of  stock  items  wiM  be  placed  on  backorder  automat  really 
unless  CE  is  Instructed  differently.  A  $5.00  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $5000.  Shipments  are  F.O.B. 
Ann  Arbor,  Michigan  No  COD'S.  Most  products  that  we 
sell  have  a  manufacturer's  warranty  Free  Copies  of 
warranties  on  these  products  are  available  prior  to 
purchase  by  writing  toCE  Non-certifted  checks  require 
bank  clearance  Not  responsible  for  typographical  errors 

Mail  orders  to:  Communications  Electron* 
icsr  Box  1045,  Ann  Arbor,  Michigan  48106 
U.S.A.  Add  $7.00  per  scanner  for  R.P.S./U.P.S. 
ground  shipping  and  handling  in  thecontinental 
U.S.A.  For  Canada,  Puerto  Rico,  Hawaii,  Alaska, 
or  APO/FPO  delivery,  shipping  charges  are 
three  times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa  or  MasterCard,  you  may  calf  and 
place  a  credit  card  order.  Order  toll-free  in  the 
U.S.  Dial  800- USA-SCAN.  In  Canada,  order  toll- 
free  by  calHng  800*221-3475.  FAX  anytime* 
dial  31 3-971-6000.  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  31 3-973-8868.  Ordertoday. 

Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks of  Communications  Electronics  Inc 
?  Scares 1 1$  a  registered  trademark  ol  Unitfen  Corporation 
t  Regency  and  Tattoo  Scan  ore  registered  trademarks  of 
Regency  Electronics  I nc  AD*Q20288-5A 

Copyright  t  1 938  Communications  Electronics  I  nc 

For  credit  card  orders  call 

1-800-  USA-SCAN 

COMMUNICATIONS 
ELECTRONICS  INC. 

Consumer  Products  Division 

P.O  Boxl045aAnnArtK»r.Mich*gan48l0€-l045US-A 
For  orders  call  31 3-973-58B8  or  FAX  313-971-6000 
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Figure  1.  Circuit  for  the  basic  3-30V,  1.5A  adjustable  power  supply  regulator. 


Remember  to  follow  basic 
safety  practices  when  building 
any  power  supply.  Use  a  three- 
wire  or  polarized  line  cord,  and 
install  a  ftise  or  circuit-breaker  in- 
line with  the  transformer  primary. 
Switch  the  AC  line,  and  bypass 
the  primary  against  RF.  Use 
shrink-tubing  to  cover  exposed 
terminals  carrying  AC  line 
voltage.  Finally,  make  sure  the 
DC  supply  is  heavy  enough  to 
handle  the  current. 

Conclusion 

This  module  has  reduced  the  task  of  design- 
ing and  building  supplies  to  a  matter  of  select* 
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Voltage  Regulator  Module  Parts  List 

-  4A,  100V  PIV  monolythic  full-wave  bridge  (DBl) 

-  LM-31 7  adjustable  regulator  (U1) 

-  4700HF,  35V  electrolytic  (C1) 

-  2,2kQ,  14  W 

-  .1  pF  ceramic,  50  volts 

-  5kDT  PC  vertical-mount  trim-pot 
-1500,  V4  W 

-  Drilled  and  planted  circuit  board. 


References 

DeMaw,"Some  Power-Supply 
Design  Basic/'  QST+  January, 

1 987. 

The  ARRL  Handbook ,  1 985. 

Rick  Utttefield  K1BQT  lives  in 
Harrington  NH  with  his  wife  and 
son.  He  is  president  of  Omnicom 
Productions,  a  company  dedicat- 
ing the  right  t  ransforme  r ,  and  fi  n  d  i  n  g  a  box  to  ed  to  producing  training  videos  for  education 
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tor  boards  at  a  time,  and  keep 
ihe  spares  for  later  projects. 
Sooner  or  later,  they  always  find 
a  home'l 
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Figure  2  A  and  2B<  Parts  layout  and  mounting  detail  for  the  power  supply 
regulator  module.  The  circuit  board  is  available  from  Rudiokit. 
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Figure  3A  and  SB.  Circuit  modifications  that  increase  transient  resportse  and 
current-handling  capacity  of  the  module. 


Where  are  the  Novices? 

There's  going  to  be  a  lot  to  talk  about 
Novices  this  year  at  Dayton.  It's  now  clear  that 
the  Novice  Enhancement  has  been  a  total 
failure  as  far  as  attracting  Novices  to  the  hob- 
by is  concerned.  The  sad  fact  is  that  we're 
losing  newcomers  even  faster  than  we  lost 
fem  before,  apparently  due  to  the  increased 
difficulty  of  the  new  Novice  exams. 

The  number  of  newcomers  to  the  hobby  had 
been  dropping  about  10^t  a  year.  Now  that 
rale  has  increased  50%,  for  a  total 
loss  of  15%. 

Yes,  I've  read  the  rosy  reports  of  mobs  of 
new  Novices.  Now.  it  turns  out,  as  we  look 
more  carefully  at  the  1987  FCC  figures,  all  the 
ado  and  self-congratulations  was  over  a  two- 
month  anomaly:  Novices  rushing  to  get  their 
tickets  before  the  new,  stiffer  rules  went  into 
effect . 

Despite  my  call  for  ham  clubs  to  make  the 
licensing  of  Novices  their  #1  priority,  the  num- 
ber of  newcomers  has  dropped  even  further- 
Yes,  a  few  clubs  are  making  an  effort,  but 
most  of  the  club  newsletters  I  get  are  full  of 
chit-chat,  with  little  about  Novice  classes,  and 
with  not  One  mention  of  a  club  sponsoring  a 
radio  club  in  a  neighborhood  school  Not  one, 

Perhaps  this  year  at  Dayton  it's  time  for  me 
to  discuss  how  we  can  best  enjoy  the  few 
remaining  years  of  our  once  wonderful  hobby. 
Maybe  if  s  lime  to  stop  trying  to  fight  the  tide, 
to  go  with  the  flow.  Bad  language,  jamming, 
everyone  for  himself  seems  to  be  where  we're 
going.  Should  we  have  awards  for  net  jam- 
ming? How  about  articles  on  how  to  build  re- 
peater trashers — little  hidden  oscillators  that 
randomly  time  repeaters  out? 

There  goes  Wayne,  being  rotten  and  sar- 
castic again.  What'd  you  expect,  Rodney  Oan- 
gerfield?  You  want  one-liners,  try  Neil  Stmon. 
So.  do  I  have  the  half-baked  notion  that  this 
whole  mess  ties  on  the  conscience  of  what 
remains  of  our  ham  clubs?  Pretty  much,  yep. 

The  scenario:  more  Novices  -  more  hams 
-  more  engineers/technicians/scientists  = 
more  American  electronics  =*  more  manufac- 
turing of  high  value  goods  -  regaining  Ameri- 
can financial  leadership.  Yes,  that's  simpli- 
fied, but  that's  the  basic  way !  see  it— and  I'm 
not  going  to  expand  it  to  a  complete  book 
right  now. 

You  know  as  well  as  I  do  that  electronics  is 
the  key  to  the  next  century.  You  also  know  that 
Japan  is  working  diligently  to  be  #1  in  every 
aspect  of  electronics;  communications,  office 
equipment,  entertainment,  and  finance. 

At  my  Dayton  talk,  I'll  try  to  have  a  place  to 
put  your  walkers,  an  oxygen  section  for  the 
emphysema  sufferers,  an  ambulance  stand- 
ing by  for  stroke  and  heart  attacks  during  my 
talk,  I  may  have  petitions  for  you  to  sign  for  a 
return  to  spark  using  the  original  and  now 
largely  forgotten  Morse  Code.  Narrow  band 
spark,  naturally  Sring  posters  to  wave.  We're 
going  to  have  ball! 

The  Dayton  officials  telt  me  that  my  talk 
draws  the  largest  crowd  of  the  Hamvention. 
Well,  outside  of  the  banquet,  anyway,  Hmm,  I 
think  the  last  time  I  addressed  the  Hamvention 
banquet  was  around  1956, 
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73  Review 


by  Rick  Littlefield  K1BQT 


110  Transceiver 

Small,  simple,  and  reliable  10-meter  rig. 


Amp  Supply  Co, 

6307  Chapel  Hill  Rd. 

Raleigh  NC  27607 

Price  Class:  TR-1 1 0  Xcvr:     $330 

Mobile  mounting  bracket:    $9.95 

Noise  blanker  module:  $24,50 

250-Hz  CW  filler;  $44.50 


Ten-meter  DX  is  improving  rapidly,  and 
Novice  Enhancement  has  created  a 
whole  new  wave  of  activity.  Consequently, 
many  folks  are  discovering  for  re-discovering) 
how  interesting  and  how  much  fun  this  band 
can  be.  The  1 0-meter  monobander  from  Amp 
Supply  couldn't  come  at  a  better  time! 

The  TFMtO  is  actually  one  of  a  series  of 
new  figs  from  Amp  Supply  Company,  with 
other  models  covering  15,  20.  40,  and  75/80 
meters.  Packaging  is  compact  and 
lightweight,  measuring  2*4"  high  by  7  wjde 
by  10'  deep,  and  weighing  just  over  5  pounds. 
Tuning  covers  the  entire  band  in  both  SSB 
and  CW  modes.  Output  is  20  watts,  plenty  of 
power  to  work  the  world  without  packing 
mega-pounds  of  DC  supply.  As  1 0  meters  con- 
tinues to  open  up,  I  suspect  rigs  like  this  will 
provide  an  exciting  alternative  to  VHF-FM  mo- 
bile operation  lor  Novice  and  Extras  alike. 

Operation 

The  TR-1 10  conies  in  the  traditional  foam 
shipping  box.  complete  with  a  mobile-type  mi- 
crophone, DC  power  cable,  and  spare  fuse. 
The  mobile  mounting  bracket  is  optional.  To 
get  on  the  air.  alt  the  buyer  needs  is  a  5-arnp 
13.8  volt  power  source,  and  an  antenna.  A 
rapid-duped  12-page  manual  spells  out  instal- 
lation and  operation,  and  provides  a  block  dia- 
gram of  the  transceiver's  inner  workings. 

The  front  panel  is  attractive,  convenientry 
laid  out,  and,  best  of  all,  simple.  A  large,  easy* 
to-find  VFO  tuning  knob  is  located  on  the  right 
side  of  the  panel,  This  drives  a  smooth  opto- 
controller,  which  provides  two  tuning  rates. 
Slow  rotation  yields  a  5  kHz  per  turn  rate  in 
100  Hz  steps,  while  fast  rotation  boots  the 
synthesizer  into  overdrive  for  large  frequency 
excursions.  Two  smaller  knobs  control  AF 
gain  and  RIT.  One  can  easily  identify  these 
three  controls  by  touch— a  real  plus  for  mobile 
operation.  A  vertical  bank  of  four  push-button 
switches  select  the  band  segment  (10  meter 
version  only),  CW  or  SSB  mode,  optional 
noise  blanker,  and  a  dial-lock  circuit. 

The  transceiver's  four-digit  frequency  dis- 
play uses  easy-to-see  .4"  red  LEDs  and  reads 
out  to  the  nearest  100  Hz  (the  display  doesn't 
indicate  whether  the  28  or  29  MHz  band  seg- 
ment is  selected  from  the  push  button  control), 
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The  synthesizer  sets  itself  to  ooo.o  on  power 
up.  As  long  as  the  power  cable  remains  con- 
nected to  an  active  power  source,  the  radio 
may  be  turned  on  and  off  without  disrupting 
the  last  frequency  setting.  A  small  green  LED 
in  the  frequency  display  window  indicates 
transmit  status. 

A  conventional  meter  to  the  left  of  the  fre- 
quency display  indicates  signal  strength  and 
power  output.  Minhjacks  are  conveniently  po- 
sitioned next  to  the  microphone  jack  for  con- 
necting a  key  and  headphones.  A  sturdy  3" 
speaker  is  ported  through  the  bottom  of  the 
cabinet,  and  a  tilt-bail  elevates  the  front  to 
improve  sound  quality  and  provide  a  better 
view  of  the  panel 

Looking  under  the  hood,  it  was  evident  that 
the  TR-1 10  is  not  a  CB  conversion  or  cut-rate 
rig,  The  circuitry  is  that  of  a  radio  designed 
specifically  for  ham  use- 
Performance 

For  initial  testing,  I  set  the  transceiver  on  the 
bench  and  connected  a  dummy  load.  A  quick 
Check  into  a  calibrated  power  meter  revealed 
the  transmitter  was  delivering  the  promised  20 
watts  in  both  modes.  I  then  connect  a 
Cushcraft  R3  VzK  vertical  and  began  tuning 
across  the  band.  As  luck  would  have  it,  a  few 
strong  South  American  signals  came  in.  Right 
away,  I  contacted  FG5BM  and  AY60F— and 
received  good  signal  reports 

Next  came  a  QSO  with  a  local  ham,  familiar 
with  my  voice.  He  said  the  audio  quality  was 
good,  and  I  sounded  very  natural.  To  compare 
his  observation,  I  monitored  myself  on  a  sec- 
ond receiver  and  observed  the  waveform  on  a 
scope.  To  my  ear,  the  audio  quality  was  natu- 
ral, though  perhaps  a  bit  too  "mellow"  to 
punch  through  heavy  ORM  and  noise.  Serious 
DX  hunters  may  find  some  advantage  in  sub- 
stituting a  microphone  with  more  bite.  On  the 
other  hand,  the  scope  pattern  was  clean. 

Though  I  didn't  measure  sensitivity  with  a 
calibrated  signal  generator,  on-air  observa- 
tions suggested  a  very  hot  front  end.  The  de- 
sign uses  a  low-noise  MOSFET  RF  preamplifi- 
er, which  may  explain  why  the  TR-1 10  easily 
outperformed  a  $1 ,000  all-band  transceiver  in 
side-oy-side  weak-signal  comparisons.  The 
AGO  rate  seemed  to  be  a  pleasant  compro- 


mise for  SSB  and  CW  operation.  Limiting  was 
effective  over  a  wide  range  of  signals  without 
pumping  or  cracking  on  voice  peaks.  Crank- 
ing up  the  AF  gain  revealed  plenty  of  audio 
power,  good  for  comfortable  mobile  opera- 
tion. The  one  receiver  feature  local  net  opera- 
tors may  miss  is  a  squelch. 

CW  Test 

For  the  next  test,  I  tuned  down  to  the  bottom 
of  the  band  and  plugged  in  a  key.  Again,  work- 
ing into  South  America  was  no  problem  The 
TR-1 10  is  surprisingly  pleasant  to  operate  on 
CW.  It  features  semi-QSK  operation  and  ad- 
justable sidetone.  The  test  unit  didn't  have  the 
optional  250  Hz  filter,  but  it's  usually  not  nec- 
essary for  casual  CW  operation  on  this  band. 
(Twenty-meters  is  a  different  story).  Checking 
the  keying,  L  found  the  wavefront  hard  but  free 
of  clicks.  Attack  of  the  first  character,  the  T/R 
switching  cycle  was  audibly  soft  but  not  objec- 
tionable. On-air  reports  were  good. 

A  couple  of  days  later  a  friend  Barry  K12DS 
loaded  the  TR-1 10  into  his  diesel  VW  Rabbit 
for  a  mobile  test  ride.  He  too  enjoyed  the  radio 
a  great  deal.  During  his  travels  around  New 
England,  Barry  made  several  mobile  contacts 
into  the  Southeastern  United  States  and  the 
Caribbean— including  Cayman  Island.  In  the 
diesel-powered  vehicle,  there  wasn't  any  on- 
board ignition  noise  to  contend  with.  Barry 
noted,  however,  that  the  optional  noise 
blanker  would  be  helpful  in  city  traffic.  His  only 
real  complaint  was  that  the  microphone  cord 
was  a  bit  short  for  his  VW  floor  mount. 

Conclusion 

Overall,  I  found  the  Amp  Supply  TR-110 
a  very  respectable  little  radio,  and  highly 
recommend  it.  The  TR-series  of  monoband 
transceivers  carry  a  standard  factory  warranty 
through  a  familiar  and  reputable  import  manu- 
facturer (Tokyo  Hi-Power  Labs),  and  are 
manufactured  for  Amp  Supply. 


Rich  KtBQT  got  his  first  ticket  in  1957  at  age 
13r  and  is  currently  an  Extra-ctass  licensee. 
He  publishes  in  many  amateur  radio  publica* 
tions  including  CQ  Ham  Radio  (Japan),  His 
forte  is  building  QRP  equipment.  Those  inter- 
ested may  reach  Rick  at  Box  1  f4,  Bamngton 
NH03B25. 
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In  ham  radio,  as  in  many  other  endeavors, 
helping  people  in  time  of  need  is  one  of  the 
most  satisfying  rewards.  Of  course  for  hams 
this  requires  skill,  procedures,  and  equip- 
ment. While  many  great  inventions  have 
come  "in  the  heat  of  battle"  or  while  faced 
with  a  crisis  of  some  sort,  nothing  heats  ad- 
vanced preparation. 

Packet  radio  offers  many  advantages  for 
disaster  and  emergency  communications.  It 
offers  fast,  error-free,  transmission  of  data, 
names  and  addresses ,  in  a  form  that  can  be 
viewed,  studied,  and  even  printed,  and  a 
modicum  of  security  from  the  ubiquitous  po- 
lice scanner  listeners.  Thus,  this  tinkerer  de- 
cided to  put  together  an  emergency/disaster 
packet  station. 

For  the  station,  I  wanted  to  be  able  to  have 
either  a  user  terminal  or  a  digital  repeater. 
called  a  "digipeater/ H  It  had  to  be  small  and 
light-weight— nearly  pocketable— for  easy 
portability.  Of  course,  it  had  to  be  self-pow- 
ered and  affordable.  It  turns  out  this  is  not 
hard  to  do.  if  one  accepts  this  equipment  as  a 
temporary,  emergency  expedient,  and 
doesn't  expect  the  convenience,  reliability, 
and  full  features  of  a  permanent  set-up* 

The  Components 

The  radio  for  the  station  is  the  ICOM 
02 -AT.  An  assortment  of  rechargeable  NiCd 
batteries  can  power  this.  Alternate  supplies 
arc  two  alkaline  A  A  packs;  a  rechargeable 


Lithium  pack;  and  12  volts  from  a  storage 
battery,  that  could  be  part  of,  for  example,  an 
automobile.  It  offers  two  output  powers,  xh 
watt  and  5  watts,  and  its  "rubber  ducky*  is 
attached  b\  a  standard  BNC  connector,  so  it's 
easily  replaced  by  a  larger  antenna, 

There's  another  advantage  to  the  02-AT. 
While  most  packet  activity  is  on  2  meters, 
there's  also  a  lot  on  220.  This  is  either  "back- 
bone" stuff  for  the  PBBSs  or  local  activity  in 
the  Novice  segment.  The  02- AT  sports  a  220 
twin  sister,  ihe  03-AT,  that  uses  the  same 
connectors  and  accessories.  If  a  packeteer  is 
set  up  with  the  02 -AT  on  2m,  he  needs  only  to 
substitute  a  03-AT  to  come  up  on  220. 

The  ICOM  2- AT,  or  the  112-AT,  are  ac- 
ceptable substitutes.  Their  main  problems  are 
a  lower  maximum  output  power  and  inability 
to  run  directly  on  12  volts  DC*  Of  course, 
"overshoes* *  in  the  form  of  one  of  the  small, 
12  volt,  1  watt  to  10  watt  amplifiers  such  as 
the  Heath  HA-201A  can  be  added  to  either 
hand-held  for  a  bit  more  umphf! 

A  fixed  frequency  handie-talkie  might  need 
a  bit  less  stand-by  power  than  a  synthesized 
one  and  would  lessen  the  possibility  of  chang- 
ing frequency  accidently,  but  for  emergency 
work,  a  "rock-bound*'  rig  is  very  limiting . 

TNC 

The  best  choke  by  far  is  the  GLB  PK1-L. 
At  25  mA,  it  uses  about  one  tenth  the  current 
of  the  nearest  competitor.  A  NEDA  1604 


alkaline  {the  regular  9  volt  "transistor"  bat- 
tery >  will  run  the  TNC  for  about  20  hours! 
The  only  problem  thai  some  may  have  with 
the  PK  l-L  is  a  control  code  structure  that  is 
different  from  the  TAPR  and  TAPR  clones.  I 
personally  favor  the  GLB's  commands.  For 
example,  if  one  gets  a  "busy  signal"  it's  only 
a  keystroke  to  reuse  the  same  connect  string. 
If  a  T  A  PR-compatible  person  uses  the  sta- 
tion, however,  he'll  need  the  cheat-sheet  of 
instructions  and  still  be  exasperated. 

The  Computer 

I  use  the  NEC  8201 A  laptop,  for  no  better 
reason  than  finding  it  on  sale  at  a  local 
computer  store.  It  also  runs  on  A  A  alkalines, 
which  last  for  about  a  month  of  occasion- 
al use. 

The  major  disadvantage  to  this  type  of 
computer  is  its  40-eo!umn-by-8-linc  liquid- 
crystal  display.  The  screen  is  large  and  easy 
to  read,  but  320  characters  is  a  pretty  small 
window  on  a  text  file  (most  computer  termi- 
nals offer  80  columns  and  25  lines,  or  2.000 
characters,  at  a  time).  Also,  the  WQRL1 
PBBS  software  is  based  on  80  columns  so, 
with  40  columns,  PBBS  entries  don't  line  up 
under  their  headings  and  formatting  is  shot. 

This  won't  be  a  big  consideration  for  emer- 
gency work,  however,  unless  a  tot  of  arcane 
data  is  passing  to  or  from  a  PBBS  or  other 
"unfriendly*  computer  facility.  Of  course, 
using  an  80-column  printer  skirts  this  prob- 
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Photo  A*  TNCptug  with  components, 

km.  (The40-column  limitation  is  only  on  the 
screen  and  does  noi  affect  hard-copy,)  Using 
a  printer,  however,  may  not  be  practical  in 
the  field. 

Slowness  in  displaying  is  another  problem 
with  the  LCD.  The  NEC  insists  on  displaying 
all  incoming  material.  At  high  data  speeds 
(such  as 4800 or  9600  Baud)  the  display  can't 
keep  up.  Run  the  computer-to-TNC  link 
slower,  (e,g,  1200  Baud)  without  using  flow 
control.  This  translates  to  a  TELCOM  Status 
of  517 INN-  (This  will  make  sense  to  the 
operator  when  he  gets  into  the  documentation 
for  the  NEC's  ROM  resident  TELCOM  pro- 
gram.) 

The  Radio  Shack  Models  100/102  are  very 
similar  io  the  NEC  820 1  A,  and  would  also 
work  well  in  this  application.  The  Radio 
Shack  and  NEC  models  listed  here,  inciden- 
tally, are  made  by  the  same  firm.  Both  come 
with  ROM-resident  terminal  emulators  in- 
cluding file  tip-  and  down- load  capability. 
The  inherent  up-  and  down-load  capability  is 
Important.  It  allows  preparation  of  a  message 
"off-line,"  where  it  can  be  reviewed  and 
edited  on  the  screen,  then  sent  in  a  hurst.  It 
also  allows  storage  of  an  incoming  file  for 
later  study  or  reference.  These  computers  are 
also  capable  of  simultaneously  printing  an 
incoming  file  that  it  is  storing  (with  a  parallel 
printer  hooked  up). 

These  computers  usually  come  with  RAM 
(Random  Access  Memory)  varying  from 
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Figure  F  Power  distribution  box  schematic. 

'very  little"  to  "not  enough"  Both  NEC 

and  Radio  Shack,  as  well  as  several  aftermar- 
ket  firms,  sell  RAM  expansion  modules*  I'm 
using  the  ones  from  Purple  Computing.  On 
the  basic  8201  A,  two  8  KB  modules  fill  out 
the  first  32K  bank  and  four  more  add  a  second 
32K  bank.  That  may  not  sound  like  a  lot  of 
storage  these  days,  but  at  least  the  terminal 
program  is  in  ROM,  am)  so  doesn't  take  up 
RAM  space. 

There  are  much  more  powerful  (and  expen- 
sive) portable  and  laptop  computers  that 
would  work  very  nicely.  These  have  25  x  80 
screens  and  much  more  storage  capacity.  I 
rejected  them  because  of  weight,  fragility  (if 
equipped  with  a  disk  drive),  and  most  impor- 
tant, power  consumption.  The  "large"  ma- 
chines have  much  bigger  and  heavier  batter- 
ies, but  most  still  get  only  4  to  5  hours  of 
operation  on  a  charge. 

There's  one  other  possible  accessory:  a 
portable  battery-operated  printer.  This 
moves  the  station  set-up  out  of  the  "pock- 
etable"  category,  and  battery  life  (of  four  C 
cells)  is  limited,  but  it's  certainly  viable  for 
those  who  need  hard-copy  capability.  (See 
Photo  1 . ) 

Power 

A  good  emergency  packet  station  should  be 
able  to  use  any  of  three  alternative  power 
sources  (and  to  swap  from  one  to  another), 
depending  on  the  situation, 

•Internal  batteries.  The  complete  set  of  dis- 
posables: 

TNC  -  one  9-voli  alkaline 

Computer  -  four  1 .5-volt  AA  alkalincs 
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Figure  2.  Radio-fo-TNC cable  schematic. 

ICOM  02 -AT  -  either  six  or  ten  1.5-voh 

A  A  alkalines  (This  depends  on  the  bat- 
tery case.  The  2-AT  can't  use  the  ten- 
cell  case.) 

•  12-volt  storage  battery,  or  an  automobile 
with  one.  The  GLB  and  the  02-AT  can  be 
connected  directly  to  12  volts,  but  the  NEC 
8201 A  (or  RS  IVM00)  and  the  ICOM  2-AT, 
or  H2-AT  (if  used  as  a  substitute)  need  no 
more  than  8  volts-  They  require  a  7808  solid- 
state  series  regulator.  This  calls  down  a  little 
* 'spider  box"  distribution  system  to  house 
the  7808,  fuses,  and  the  plugs  for  the  various 
cables.  (See  Figure  I .) 

•  117- VAC  house  current.  AH  of  these 

devices  can  use  individual  AC  power  sup- 
plies, probably  of  the  integral  wall-plug 
transformer  type.  With  the  house  current, 
however,  there's  less  to  carry  and  it's  less 
confusing  to  use  a  single  3  or  4  ampere  '  *CB- 
type*  13-volt  regulated  brick  power  supply 
to  power  the  12-volt  distribution  system, 

•Gel  cells.  Two  six-volt  gel  cells  strapped 
together  and  kept  on  "float  charge"  serve  as 
an  excellent  emergency  power  source.  Sever- 
al types  of  connectors  hard- wired  to  the  cells 
make  the  power  pack  extremely  versatile, 

CABLING    RadKMfrTNC 

Ideally,  one  would  run  the  audio  connec- 
tions to  the  discriminator  and  to  the  modula- 
tor to  avoid  noise,  and,  particularly,  to  by- 
pass  the  audio  shaping  that's  meant  to 
enhance  voice  communications.  The  problem 
is  that  going  that  mute  spells  some  radio 
modification.  Radios  couldn't  be  swapped 


Photo  B,    To  prepare  the  coaxial 

cable  for  connectttr  attachment ,  strip  Photo  C.  - .  .  tease  a  diamond-shaped 

the  outer  insulation  and  bulge  the  hole  near  the  end  of  the  insula - 

shield.  ..  •  tion.  .  . 
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Photo  Dt. .  >  bend  the  coax  and  work 
tool  through  the  bote  and  pull  the 
center  insulation  loop  clear, . . 


Photo  E. , ,  .and  massage  the  shield 
flat  and  ti#ht\ 


quickly  in  the  event  of  a  failure.  An  operator 
has  to  accept  a  bit  of  signal  degradation,  work 
with  the  mike  and  speaker  plugs,  and  at  least 
partially  compensate  for  the  audio  shaping 
with  capacitors. 

Both  radio  connections  use  RG-174-U. 
A  2. 5 mm  plug  is  used  on  the  mike  line  and 
a  3.5mm  plug  on  the  speaker  line.  There  are 
nice  cords  made  for  use  with  computer 
cassette  tape  recorders,  sometimes  found  in 
ham  flea  markets,  that  combine  the  mike  and 
phone  plugs.  If  it  looks  cheap,  such  as 
the  mike  cord  for  a  cheap  audio  cassette 
recorder,  watch  out  for  poor  or  intermittent 
connections  in  the  plug  end.  The  TNC  end  of 
the  cable  is  a  DB-25S  that  needs  some  compo- 
nents within  the  shell  to  compensate  for  the 
audio  shaping  in  the  rig  and  to  combine  the 
transmit  audio  with  the  push-to-talk  for  the 
rC0M  (Figure  2  and  Photo  2). 

A  small  note  of  explanation  for  "R"  in  the 
diagram.  The  ICOM  uses  a  single  line  for 
both  transmitted  audio  and  for  push-to-talk. 
If  the  value  of  "RtT  is  too  large,  the  radio 
won't  detect  the  PTT  closure.  If  it's  too 
small,  the  audio  level  and  the  bias  of  the  input 
transistor  will  be  lowered,  causing  poor 
audio, 

Connecting  the  ends  of  small  coax  is  a  bit 
tricky.  First  remove  the  outer  insulation  by 
cutting  around  the  wire  without  nicking  the 
shield.  Then  slide  the  shield  back  a  small 
amount  to  loosen  it  (Photo  B)  and  bend  the 
stripped  part  of  the  coax  sharply  right  next 
to  the  end  of  the  outer  insulation.  With  a 
jeweler's  screwdriver  (or  similarly  pointed 
tool),  tease  a  diamond-shaped  hole  between 
bunches  of  the  shield  braid  (Photo  C).  Work 
this  hole  large  enough  to  pull  the  bent  loop 
of  insulated  center  conductor  out  through 
it  (Photo  D).  Try  to  avoid  cutting  or  break- 
ing any  strands  of  the  braid.  The  braid 
can  now  be  massaged  down  small  and  flat 
(Photo  E) . 

In  addition  to  providing  the  radio  interface, 
this  connector  offers  some  interesting  op- 
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Figure  3.  This  half -wave  antenna  made  from  coax- 
ial cable  will  provide  much  better  performance 
than  an  HT's  rubber  duck. 

tions.  One  is  that,  in  unattended  digipeater 
service,  the  PK1-L  is  capable  of  accepting 
remote  commands  to  change  operating 
parameters,  beacon  text,  and  even  the 
digipeater  call.  Now,  this  is  both  a  useful 
feature  and  a  real  opportunity  for  mischief. 
The  commands  to  change  these  parameters 
aren't  that  hard  to  figure  out. 

Therefore,  I  suggest  disabling  the  remote 
commands  by  tying  Pin  23  of  this  connector 
high.  They  who  are  gluttons  for  punishment 
can  mount  a  mini-sized  slide  switch  in  the 
side  of  the  plug  shell  to  switch  Pin  23  between 
high  and  ground.  It  will  suffice,  however,  to 
just  hard -wire  it  in  the  position  of  choice. 

This  connector  offers  a  reset  pin,  but 
that's  redundant  with  the  internal  reset 
switch,  accessible  through  a  hole  in  the  side 
of  the  TNC  case.  There's  also  a  "connected*  * 
signal,  but  it*s  too  low-power  to  drive  a 


buzzer  or  LED  directly,  even  if  the  operator 
had  battery  power  to  spare.  There  are  also 
some  uncommitted  inputs  and  outputs  (in  oth- 
er applications,  the  uncommitted  outputs 
could  be  used,  for  example,  to  switch  fre- 
quencies, if  remote  commands  are  enabled), 
but  I  left  these  inputs  and  outputs  unconnect- 
ed for  this  use, 

TNC  Digi  Jumper  Plug 

If  the  set-up  is  to  be  a  pure  digipeater 
(i.e.,  no  communications  at  the  digipeater 
site)  the  operator  has  to  inform  the  TNC 
program  of  that  fact  by  holding  the  RS-232 
RxD  (receive  data)  line  high  during  power  up 
or  reset.  To  do  this,  he  needs  to  wire  a  jumper 
between  pins  2  and  5  of  the  DB-25P. 

TNC-Computer  Cable 

This  is  the  easiest  cable— simply  connect 
two  DB-25Ps  pin-to-pin.  The  most  common 
way  to  make  this  is  to  use  two  insulation 
displacement  connectors  (IDCs)  with  25- 
conductor  ribbon  cable  (take  one  conductor 
from  a  26  strip).  Hand-wirers  need  only  pins 
1-7  and  20, 1  made  my  cable  fairly  long  (5 '  or 
so),  in  order  to  keep  the  connections  between 
the  radio  and  TNC  short  and  still  move  the 
radio  around  for  the  best  signal.  Positioning 
flexibility  is  important  when  using  the  inte- 
gral antenna,  and  because  of  the  ability  of  the 
system  to  QRJvl  itself  with  certain  ge- 
ometries. 

Mark  well  the  power  cables  for  the  radio, 
TNC,  and  computer  for  extended  uset 
when  12- volt  external  power  is  available. 
The  computer  cable  needs  a  7808  voltage 
regulator  to  run  from  a  12-volt  source.  So 
does  the  radio,  if  it's  the  ICOM  2-AT  or 
|i2-AT.  An  operator  should  be  able  to  con- 
nect this  cabling  array  to  borh  an  automobile 
cigarette  lighter  and  to  the  posts  of  an  auto- 
mobile storage  battery,  with  BIG  battery 
clamps.  C/e^r/ymark  positive  and  negative- 
one  never  knows  who 41  be  hooking  it  up,  and 
ft  might  in  the  dark! 


Photo  F.  Prepare  the  antenna  pieces  by  stripping 
braid,  twisting  the  end  of  the  tuning  stub,  and 
soldering  the  center  conductors  together 


Photo  G.  Next  connect  the  pieces '  braid  as  shown. 


Photo  H.  Bending  the  snd?  down  parallel  to  the 
feedline,  secure  with  electrical  tape,  waterproof  the 
joint  with  RTV,  and  cover  with  heat-shrink  tubing. 
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Antennas 

Of  course  the  easiest  and  least  effec- 
tive antenna  to  use  is  the  rubber  duck 
that  comes  with  the  radio,  However, 
because  the  1COM  02-AT,  2-AT,  and 
[ll-AT  use  a  standard  BNC  antenna 
connector,  alternatives  abound.  Al- 
ways carry  a  quarter  wave  BNC -type 
pull-out  rod  antenna.  Also,  very  impor- 
tant in  any  bag  of  goodies  is  a  BNC-to- 
UHF  adaptor  (UG-255/U)  that  allows 
the  use  of  an  automobile  roof-top  lk  A 
or  %K  whip,  or  even  a  structure-mount- 
ed 2-meter  aerial.  Here  in  southwestern 
New  Hampshire,  some  hams  have 
**pre-installed'f  permanent  2-meter 
antennas  on  several  critical  public 
buildings  such  as  schools  used  as  evacu* 
ation  centers. 


Easy-to-Make  Vertical 

Jack  Knott  of  Aire  Sciences  suggests 
a  great  emergency  xh A  vertical,  eco- 
nomical to  make  and  easy  to  carry  and 
use.  It's  shown  in  Figure  3.  It  can  be 
hauled  up  a  (non-metallic)  flagpole  or 
pulled  up  between  two  trees  using 
thrown  (or  sling-shottcd)  fishing  line. 

One  can  make  Jack's  antenna  either 
from  RG-58A/U  or  RG-I74/LL  The 
former  offers  tower  losses,  but  is  not 
quite  as  easy  to  make,  store ,  and  han- 
dle. (Bear  in  mind  that  antenna  and 
feedline  are  one  piece  J  The  length  of 
the  feedline  wilt  always  be  either  too 
short  or  too  long,  but  it's  not  critical* 
Mine's  about  20'. 

To  prepare  the  antenna ,  cut  the  outer 
insulation  carefully  39-^  inches  from 
one  end  of  the  coax,  then  work  it  off  the  end 
(il  the  cable  with  a  series  of  pushes  and  pulls. 
Cut  and  remove  the  shield,  being  careful  not 
to  nick  the  insulation  around  the  center  con- 
ductor. Now,  clip  that  piece  of  coax  to  length, 
and  at  the  other  end  of  the  same  piece,  re- 
move the  outer  insulation  from  the  coax  and 
separate  the  braid  from  the  insulated  center 
conductor  tight  to  the  outer  insulation  as 
shown  earlier  in  the  description  of  the  TNC- 
to-radio  cable  preparation. 

Prepare  both  the  feedline  and  the  stub  in  the 
same  way.  To  short  circuit  the  opposite  end 
of  the  tuning  stub,  cut  the  outer  insulation  to 
length,  then  force  the  center  conductor  with 
its  insulation  out  through  the  braid  by  about 
14  ".  Strip  the  W  "  of  the  center  insulation  off, 
then  pull  it  back  so  that  there  is  about  %  m  of 
center  conductor  and  shield  braid  at  the  end 
with  no  center  insulator  between.  Check  the 
length  of  the  center  insulation,  then  twist  the 
braid  down  around  the  center  conductor  and 
solder. 

Now  the  antenna  can  be  assembled  as 
shown  in  Figure  3  and  Photos  F-G.  Make 
sure  everything  His  before  soldering,  and 
make  doubly  sure  that  the  center  conductors 
have  not  been  nicked  while  stripping  the  in- 
ner insulators.  The  first  time  I  made  one  of 
these  antennas,  I  damaged  one  of  the  center 
conductors,  which  broke  at  the  last  moment. 
Of  course  only  the  feedline  can  be  re-termi- 
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Photo  h  A  complete  pole-top  ditfipeater  with  HT  and 
protected  with  a  plastic  hog  and  secured  with  ducting  tap* 


nated  without  messing  up  the  dimensions, 
When  soldering,  use  a  hot,  heavy  iron  in 
order  to  get  in  and  out  fast  without  exposing 
the  center  insulator  to  any  more  heat  than 

necessary . 

The  stub  can  now  be  folded  down  parallel 
to  the  feedline  (Photo  H),  the  spacing  be- 
tween the  braids  and  the  center  conductors 
checked,  and  the  whole  joint  filled  with 
"RTV* '  (room-temperature  vulcanizing)  sil- 
icone rubber.  Try  to  find  and  use  a  hydrogen* 
peroxide  cure  material,  such  as  GE  Silicone 
II  window  and  door  sealant,  instead  of  the 
acetic  acid  kind.  This  reduces  the  chance  of 
electrical  leakage  or  corrosion.  If  the  label 
doesn't  specify,  check  for  the  vinegar  smell 
of  acetic  acid . 

When  the  RTV  has  set  up.  any  rough  spots 
on  the  outside  of  the  joint  can  be  smoothed 
with  sandpaper  or  a  file- 
To  * '  ice  the  cake ,"  both  the  end  of  the  coax 
shield  and  the  stub  connection  and  stub  can  be 
covered  with  the  proper-sized  heat-shrink 
tubing.  The  "official"  tool  for  shrinking  this 
tubing  is  pretty  expensive,  but  one  of  the  neu 
electric  paint-stripping  guns  does  well  if  used 
very  carefully.  The  paint-stripping  gun  is 
quite  capable  of  melting  the  stub-joint  solder 
under  the  tubing.  Good  electrical  tape  will 
suffice  in  the  absence  of  the  right-sized  heat- 
shrink  tubing. 
In  addition  to  increasing  reliability,  neat 


work  at  this  point  will  be  rewarded  dur- 
ing thenext  flood  when  the  mayor  points 
out  you  and  your  equipment  to  ihe  gov- 
ernor, mentioning  your  invaluable  pub- 
lic service. 


The  Final  Step 

Install  a  BNC  connector  on  the  oppo- 
site end  of  the  feedline,  and  lest  the 
antenna  using  a  VSWR  bridge  and  the 
trusty  02-AT*  Erect  the  antenna  using 
heavy  fishline  or  twine  thrown  over  a 
tree  branch  or  suspended  from  a  piece 
of  2~by-4  or  other  nonconducting  sup- 
port, positioned  vertically  and  as  far  as 
possible  from  the  trunk  or  support. 
Measure  and  plot  the  VSWR  every  half 
MHz  over  the  2  meter  ham  band,  It 
should  show  a  null  somewhere  just  he- 
low  144  MHz.  If  it  does,  clip  about  lA" 
off  the  insulated  center  conductor  at  the 
top  of  the  antenna,  and  remeasure  and 
replot  the  VSWR. 

Most  2  meter  packet  activity  is 
around  145.01  through  145,09  MHz,  so 
slop  snipping  when  measurement 
show  the  null  there,  Its  a  good  idea, 
however,  to  bring  the  null  up  a  bit  fur- 
ther in  frequency,  bearing  in  mind  the 
possible  need  to  operate  voice.  Most 
repeaters  inputs  are  above  146  MHz. 
When  the  length  is  correct,  crimp  a  ring 
connector  onto  the  inner  insulation  (not 
the  center  conductor)  in  order  to  tie  the 
suspension  string  to  it. 

For  field  erection,  fasten  either  a 
regular  fish  sinker  or  a  heavier-weight 
"sounder* T  to  a  piece  of  string,  which 
is  in  turn  tied  to  the  end  of  the  anten- 
na. Throw  the  weight  over  a  convenient 
tree.  Many  often  use  a  sling -shot  for  some 
antennas,  but  for  this  application  the  extra 
bulk  and  weight  may  not  be  justified. 

Accessories 

Spare  batteries.  Any  of  these  components 
can  be  run  from  NiCd  batteries,  but  alkalines 
last  two  to  three  times  as  long  and  are  more 
reliable  in  service, 

A  set  of  fresh  batteries  in  the  equipment  at 
the  stan  and  a  spare  set  in  the  pocket  should 
sec  one  through  almost  any  disaster.  Since 
both  types  are  very  common  trade  sizes*  an 
operator  can  likely  find  them  even  in  the 
tield. 

The  operator  should  have  pockets  full  of 
junk,  a  BNC-to-PL-259  adaptor.  %  A  and  %  k 
collapsible  antennas,  pocket  beam,  spare  fus- 
es, and  coaxial  extension  cables  with  adaptor 
fittings.  He  should  also  have  electrical  tape. 
duct  tape,  clip  leads,  and  waterproof  plastic 
bags.  Onecanmakea'*quicky-digi"  by  plas- 
tic-bagging the  radio  with  a  whip  antenna  and 
TNC  and  duct-taping  the  lot  to  the  top  of  a 
telephone  pole  or  other  convenient  mast.  Of 
course,  this  lasts  only  as  long  as  the  radio 
batteries.  One  will  also  need  an  extension 
power  cord  with  a  fork  at  the  end  to  allow 
both  radio  and  TNC  to  run  from  a  storage 
battery  at  the  base  of  the  pole. 

One  very  handy  tool  to  have  is  the  Camillus 
Boy  Scout  knife! 


TNC 


»* 


Photo  J,  Margaret  LePage  N1FBC  operates  ihe  emergency  packet  station  just 
offer  a  New  Hampshire  snow  storm.  It  pays  to  be  prepared. 


Supplies 

Paper,  logging  forms,  pencils,  and  erasers! 

Also  take  along  manuals  and/or  command 
l*cheai  sheets"  for  all  the  equipment  that's 
commonly  used  in  the  area  in  question. 
Photocopy  the  essential  instructions  out  of 
manuals.  In  many  emergency  situations*  an 
operator  may  be  relieved  from  his  station  by 
someone  far  less  familiar  with  both  packet 
and  the  equipment. 

Get  a  list  of  all  the  available  frequencies  in 
the  area.  Get  also  a  list  of  tone-codes  and 
instructions  for  any  computer-controlled 
voice  repeaters  in  the  area.  Don't  forget 
packet  system  maps,  lists  of  Q-codes,  and 
ARL  numbered  messages.  Bear  in  mind  that, 
m  an  emergency,  one  will  likely  be  using 
unfamiliar  procedures  and  facilities  and  may 
be  called  upon  to  provide  information  for 
others  that  the  operator  wouldn't  himself  may 
not  need. 

Take  also  state  road  maps,  and  copies  of 
local  area  Coast  &  Geodetic  Survey  Quadran- 
gles (topographic  maps).  A  number  of  orga- 
nizations (such  as  Civil  Air  Patrol  and,  in  this 
area,  the  New  Hampshire  Forest  Fire  Ser- 
vice) have  their  own  grid  overlays  for  maps 
that  allow  them  to  specify  map  locations  by 
alphanumeric  groups.  It's  helpful  to  have 
keys  for  these  locating  schemes.  Typical  of 
government  (or  government-related)  organi- 
zations, CAP  is  not  generally  aware  of  the 
Fire  Service  grid,  nor  is  the  Fire  Service 
aware  of  CAP's! 

Many  newer  VHF  and  UHF  rigs  (as  well  as 
the  ubiquitous  scanners)  are  able  to  monitor 
the  adjacent  public  service  bands,  so  it  helps 
to  have  frequency  lists  for  police,  fire  dis- 
patch, utility  and  similar  services,  as  well  as 
other  disaster  helpers  such  as  the  Red  Cross 
and  CAP. 

Of  course,  it's  always  wise  to  have  a  listing 
of  phone  numbers,  both  for  area  public  ser- 
vices (civil  defense,  fire,  police,  hospital, 
utilities,  etc*).  Often  one  can  also  get  (and 
should  keep  confidential)  unlisted  numbers 
for  townhrounty/statc  disaster  officials  and 
coordinators. 

If  an  emergency  group  has  installed    'just 


in  case'  antennas 
on  any  buildings 
that  might  be  used 
during  disasters, 
they  should  also 
have  a  listing  of  ex- 
actly where  to  find 
the  radio  end  of  the 
coax  (it'll  probably 
be  hidden  from  the 
normal  building  oc- 
cupants) and  how  to 
tell  which  is  which 
if  there's  more  than 
one. 

This  information 
constantly  changes. 
Someone  should  be 
responsible  for  the 
periodic  updating 
and  distribution  of 
the  information  in 
the     'emergency 
book/*  The  middle 
of  an  earthquake  or  a  tornado  is  not  a  good 
time  to  try  to  deliver  a  years  worth  of  revi- 
sion sheets! 

All  of  this  literature  can  go  into  a  slim 
Accopress  Binder  that's  kept  in  a  plastic  zip- 
top  envelope  along  with  some  folded  light 
plastic.  Many  disasters  are  accompanied  by 
such  inclemencies  as  wind  and  rain!  Those 
really  prepared  will  take  along  a  flashlight, 
candles  and  matches.  There's  also  a  great 
"soft -case"  First  Aid  kit  that's  available 
from  any  American  Red  Cross  Chapter 
House  for  only  $25. 

Case  for  a  Case 

All  of  this  material  (with  the  obvious  ex* 
ception  of  an  automobile  storage  battery)  fits 
into  an  attache  case  found  in  many  local  dis- 
count stores.  Fve  used  one  of  these,  and  for 
many  situations,  if  s  very  effective,  I  am  also 
apt  to  respond  to  an  emergency  situation  in  a 
surplus  military  field  jacket,  the  kind  with 
BIG  pockets!  When  called  on  in  most  emer- 
gencies, one  can  get  some  idea  of  the  nature 
and  duration  of  the  service  that's  needed,  and 
fill  these  pockets  accordingly. 

Finis 

A  lot  of  fine  equipment  for  emergency 
use  is  wonderful,  but  it's  not  enough  if  an 
operator  doesn't  know  how  to  operate  it. 
Hams  have  the  advantage  here  in  that,  in  an 
emergency,  they  do  something  they  normally 
do  every  day:  communicate.  To  exploit 
qualifications  and  equipment  properly, 
hams  must  plan  and  drill,  even  if  only  in- 
formally. 

When  the  emergency  packet  station  is  set 
up  as  described  here,  try  it  out  under  varied, 
simulated  emergency  conditions.  Pay  partic- 
ular attention  to  transmit  and  receive  audio 
levels  settings,  which  are  covered  in  the  man- 
uals. Find  out  before  the  emergency  that  the 
plugs  don't  mate  or  the  SS1D  of  the  big  digi 
on  a  little-used  frequency .  With  some  thought 
and  practice,  hams  can  maintain  and  improve 
their  reputation  as  a  valuable  national  disaster 
resource 


References 

Equipment/ Accessory 
Sources 

GLB  ElectonicSt  Inc. 
15/  Commerce  Parkway 

Buffalo  NY  14224 
PH:  (716)  675-6740 

[COM  America,  Inc. 

2380 116th  Avenue,  M£ 
Belle  rue  WA  98004 
PH:  (206)  454-  7619 

NEC  Home  Electronics  (USA)  Inc. 
1401  Estes  Avenue 
Elk  Grove  Village  IL  60007 
PH:  (312l  228-5900 

Aftermarket  Equipment 

The  Lithium  battery  pack  kit  for  the 
ICOM  is  available  for  $99  (US) 
from: 

MoliKit 

PO  Box  2460 

N.  Burnaby  BC  Canada  V5C-5ZI 

PH:  (800)  663-6658 

The  "Ham  Sack"  is  a  padded 
carrying  case  for  a  hand-held.  It's 
nicely-made  with  zipper 
compartments  for  spare  battery 
pack  and  antennas  and  connectors, 
It's  available  for  S 12  from: 

Frank  and  Linda  Reed 

15  Daniel  Webster  Highway 

Hudson  NH  03051 

The  RAM  expansion  for  NEC 
820 1 A  or  Radio  Shack  M- 100  for 

$20/ 8K,  and  the  battery-operated 
printer  for  $99^  are  available  from: 

Purple  Computing 

420  Constitution  Avenue 

CamarilloCA93010 

PH:  (800)  732-5012 


The  ^SafeSkin"  flexible 
waterproof  keyboard  cover  is 
available  for  $30  from: 

Merritt  Computer  Products,  Inc. 
2925  LBJ  Freeway,  Suite  180 
Dallas  TX  75234 
PH:  (214)  942-1 142 
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73  Review 


by  Bill  Clarke  WA4BLC 


Kenwood  TS- 140 


Trio-Kenwood  Communications 

1 1 1 1  West  Walnut  St 

Compton  CA  90220 

PriceClass:     TS-140S:     $900 

YK-455C-1  CW  lifter:  90 

TU-8  tone  unit;  37 

IF10C  interface  kit:         45 


m 

Photo  A.  The  bustness  end  of  the  TS-  f40S 
(courtesy  Kenwood  USA). 

Top-of-the*fine  radios  are  expensive,  and 
the  prices  seem  ever  increasing.  Ken- 
wQod*Trfo,  however,  attacks  the  high  price  of 
high  quality  HF  gear  with  the  TS-140S. 

The  TS-140S  is  the  first  low-cost  HF 
transceiver  produced  by  Kenwood  in  several 
years.  It  is  light  weight,  small-sized,  full-fea- 
tured, and  all  solid-state.  Although  a  fine  rig 
for  mobile  operation,  many  140s  will  find  warm 
homes  in  shacks. 

First  Impressions 

The  TS-140  is  Kenwood  gray,  of  course.  It 
weighs  in  at  just  13  pounds.  Us  36  front-panel 
controls  are  laid  out  in  a  handy  manner,  and 
the  display  is  much  more  than  just  digital  fre- 
quency read-out. 

The  nice  features  include  RTTY,  Packet, 
AMTOR  and  optional  FM  operation;  UP/ 
DOWN  microphone  buttons  for  scanning  and 
tuning;  fulf-break  keying;  selectable  AGC:  20- 
dB  attenuator;  speech  processor;  VOX;  and 
adjustable  RF  power  output  control. 

The  built-in  speaker,  although  quite  small, 
provides  very  nice  audio. 

Operating  Impressions 

Before  operating  Ihe  TS*14Q\  I  read  the  en- 
tire instruction  manual,  especially  concentrat- 
ing on  the  memory  operations.  I  highly  recom- 
mend a  new  1 40  owner  to  do  this. 

Every  button  and  control  operates  easily 
and  crisply  on  the  TS-140S.  At  first  the  main 
knob  tuned  too  lightly  for  my  taste,  but  a 
simple  twist  of  the  knob's  collar  weighted 
properly. 

The  rear  panel  has  the  VOX  controls,  anten- 
na and  ground  connections,  key  and  external 
speaker  jacks,  and  several  accessory  plugs 
for  remote  control,  optional  antenna  tuner, 
and  other  functions. 

Receiver 

The  blue-colored  digital  frequency  read  out 
is  part  of  the  1 40"s  display  panel.  I  find  it  easier 
on  the  eyes  than  some  of  the  red  LED  or  green 
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LCD  displays  seen  on  other  radios.  Other  in- 
formation (VFO  in  use,  memory  position,  RIT, 
mode,  scan,  etc)  shows  on  the  main  display  in 
an  assortment  of  red,  blue  and  yellow  colors. 
All  are  very  readable, 

Kenwood  still  includes  the  option  of  a  10-Hz 
read-out  on  the  digital  frequency  display.  The 
user  can  select  this  from  the  front  panel.  There 
is  no  need  to  open  the  rig  and  make  any  inter- 
nal modifications. 

The  tuning  rate  is  10  kHz/revolution  of  the 
VFO  tuning  control  This  seemed  too  fast,  and 
five  kHz  per  turn  would  be  suitable.  Fast  tun- 
ing is  done  by  using  the  Memory  Channel 
knob.  Tuning  rate  for  the  Memory  Channel 
knob  is  1 0  kHz  per  click,  which  is  240  kHz  per 
turn.  At  first  the  idea  of  using  two  knobs  for 
tuning  seemed  complicated.  After  the  initial 


Photo  8,  The  RF  deck  folds  out  from  the  main 
chassis  for  service.  Note  the  large  heat  sink. 


30  minutes  of  use,  however,  I  found  it  quite 
natural 

The  memory  scheme  used  on  the  140  ts  a 
little  complicated.  There  are  31  memories, 
broken  into  banks  of  single  frequency,  split 
frequency,  programmed  band  marker,  and 
scan.  The  manual  explains  clearly  their  use.  I 
had  no  problem  programming  them  from  the 
very  first  entry. 

The  TS-140S  has  almost  all  the  necessary 
filters  built-in,  Only  the  500  Hz  CW  filter  is 
optional.  IF  shift  is  included,  which  works  well 
to  augment  Altering  for  interference  reduction, 
h  is  detented  at  the  zero  point. 

The  receiver  is  very  quiet  and  doesn't  get 
too  excited  by  background  static,  It  is  almost 
as  quiet  as  the  Ten-Tec  Corsair,  I  found  reduc- 
ing the  RF  gain  made  receiving  quieter  when 
conditions  were  very  noisy.  This  is  normal  with 
all  sensitive  receivers,  and  the  140  is  very 
sensitive. 

The  140  has  two  noise  blankers,  The  first 
attenuates  "woodpecker1'  noise,  and  the  oth- 
er attenuates  other  pulse  interference,  like  ig- 


nition noise.  They  both  are  very  effective, 
even  with  household  noise  generated  by  fluo- 
rescent tamps  and  some  light  dimmers. 

The  TS-140  has  both  band  and  memory 
scan,  Scan  speed  is  adjustable  from  the  front 
panel.  The  operator  can  also  manually  scan 
memories  by  pushing  the  UP/DOWN  buttons 
on  the  mike 

USB/lSB  selection  is  made  by  the  rig  but 
may  be  over-ridden  by  the  operator.  The  user 
can  also  select  fast  or  slow  AGC  action. 

Transmitter 

Like  most  current  rigs,  the  TS-140  has  two 
VFOs,  a  nice  touch  for  working  SSB  and  CW 
splits.  The  two  VFOs  also  allow  split-band  op- 
eration. Also,  the  140  is  easily  modifiable  for 
use  on  MARS  frequencies.  Modification  is  re- 
quired, since  the  CPU  doesn't  allow  transmit- 
ting outside  the  ham  bands. 

The  TS-14QS  sports  semi-  or  full  break-in 
keying.  QSK  operation  was  great.  It  could 
be  broken  with  a  dit  or  two  The  CW  note  had 
good  reports, 

I  received  consistently  good  audio  reports 
on  SSB.  Each  indicated  excellent  quality 
voice  transmissions.  None  stated  I  was  over- 
driving the  rig.  AH  contacts  were  made  using 
the  standard  microphone  supplied  with  the 
radio. 

I've  Got  Memories 

The  TS-140S  has  31  memories  to  comple- 
ment the  two  VFOs.  The  memories  are 
changed  from  a  knob  on  the  front  panel  or  with 
the  microphone  UP/DOWN  buttons.  A  user 
can  program  the  mode  in  at)  memories. 

There  are  four  types  of  memories. 
•Eleven  single  frequency  memories  are  used 
for  receive  and  transmit. 


Photo  C.  Bottom  board  of  the  740  shows  the 
computer-like  layout 


•Split  frequency.  There  is  a  frequency  in  this 
memory  for  transmit  and  another  for  receive. 
This  is  most  useful  for  10-meter  FM  repeater 
operation,  and  split  DX.  Jf  the  same  frequency 
is  entered  for  both  transmit  and  receive,  then 
a  split  memory  will  function  as  a  normal  mem- 
ory. There  are  10  split  memories. 
•The  programmed  band  marker.  The  user  en- 
ters upper  and  lower  band  limits  in  this  memo- 
ry. A  Novice,  for  example,  may  wish  to  enter 
29.300  MHz  and  28.500  MHz  as  the  two  band 
limits.  From  that  time  forward,  when  that 
memory  is  selected,  turning  the  VFO  k nob  will 
change  frequency,  yet  excursions  will  auto- 
matically be  kept  within  the  limits  of  the  pro- 
grammed band  markers.  Continuous  tuning 
will  cause  the  frequency  to  stop  at  the  end  of 
the  programmed  limit  and  restart  at  the  other 
end  of  the  limit.  There  are  ten 
programmed  band  marker 
memories. 

•The  last  memory  contains 
band  scan  limits.  These  are  the 
highest  and  lowest  frequen- 
cies that  will  be  scanned.  Of 
course  this  memory  may  be 
used  as  a  standard  memory  rf 
both  frequencies  entered  are 
the  same.  There  is  only  one 
scan  memory. 


Hewlett  Packard  651 A  Audio  Generator 

Bird  43  Wattmeter 

Hewlett  Packard  8551 BJ851B  Spectrum 
Analyzer 

Cushman  CE-5  Monitor 

Tectronics  475  Oscilloscope 

Remember  that  the  performance  of  current- 
ly available  amateur  transceivers  generally 
exceeds  the  capabilities  of  the  human  ear, 
propagation,  and  atmospheric  conditions. 

Drawbacks 

The  instruction  manual  for  the  140  is  com- 
plete and  contains  many  charts  and  diagrams. 
It's  generally  easy  to  understand.  A  few  in- 
structions, however ,  are  written  incorrectly. 

I  was  particularly  disturbed  at  the  incorrect 
instructions  for  IF  SHIFT,  Tuning  Knob  VFO+ 


Inside  the  140 

The  inside  of  the  TS-140  is  a 
complete  departure  from  all 
Kenwood  HF  equipment  built 
to  date.  The  unit  is  made  of  two 
circuit  boards  and  an  RF  deck. 
The  latter  hinges  away  from 
the  main  chassis  for  service. 

The  first  thing  I  noticed  upon 
opening  the  1 40  was  that  there 
were  very  few  interconnect 
wires.  Most  interconnections 
are  handled  with  ribbon  cable. 
This  results  in  a  very  unclut- 
tered interior.  At  the  side  of  the 
top  board  is  a  place  to  install 
the  optional  CW  filter. 

The  computer-style  inter- 
connections and  well-planned 
circuit  board  will  lead  to  excel- 
lent reliability.  At  the  very  least 
they  promote  easy  service. 

Bench  Testing 

Bench  testing  is  the  only 
method  of  checking  a  trans- 
ceiver's specifications  against 
those  published  by  the  manu- 
facturer. I  completely  checked 
the  140,  and  it  met  or  sur- 
passed all  published  specifica- 
tions (see  sidebar). 

The  following  equipment 
was  used  in  checking  the  per- 
formance of  I  he  TS-140S: 
Leader  LDC  8243  Frequency 

Counter 
Marconi  Instruments  2022 

Signal  Generator 
Hewlett  Packard  606  HF 
Signal  Generator 


KENWOOD  TS-140  SPECIFICATIONS  (as  stated  in  the  manual) 

GENERAL 

Frequency  Coverage*  Receive: 

Transmit: 


50  kH2  to  35  MHz 

2,0 

4.0 
7.3 

10.15 

14.35 

18.168 

21.45 

24.99 

29.7 


Modes: 

Frequency  Control: 
Frequency  Stability: 


Antenna  Impedance: 
Power  Requirements 
Dimensions- 
Weight 
RECEIVER 
Circuitry: 
IF  Frequencies: 


1.8 
3,5 
7.0 

10  1 

14.0 

16,068 

21,0 

24.89 

28.0 
SSB/CW/FM/AM 

CPU-based  10  Hz  step  digital  PLL  synthesizer 
±  10  PPM  {parts  per  mtllion) 
(1 4  to  140  degrees  F) 
50Q 

12  to  16  VDC  (sld,  ts  13.8  VDC) 
11Visx47fe2K  12  inches 
13.4  lbs. 


Sensitivity: 


Squelch  Sensitivity: 

Selectivity:     SSB/CW 
AM 
FM 

Audio  Output: 

RIT  Range: 
TRANSMITTER 

Output  Power: 


Double  conversion  superheterodyne 

1st  IF  40.055  MHz 

2nd  IF  455  kHz 

SSB/CW  forlOdBS/N 

500  kHz-1 ,62  MHz  less  Chan  3.98uV 

1 .62  MHz-30,0  MHz  less  than  ,25uV 
AM  foMOdbSnN 

500  kHz-1.62  MHz  less  than  39.8uV 

1.62  MHz-30.0  MHz  less  than  2. 5uV 
FM  lor  12dbSINAD 

21 .5  MHz-30.0  MHz  less  than  35u.V 

less  than  >32uV 
2,2  kHz/  -  6  dB  4.4  kHz/     60  dB 

6  kHz/  -6dB  18  kHz/  -50  dB 

12kHz/ -6dB  25kHz/-50dB 

1 ,5  W  at  10%  distortion  into  an  8  ohm  load 

±2.5  KHz  (20  Hz  step) 


and  Mobile  Antenna  Tuning.  Even  worse  was 
the  mention  of  bonding  the  accelerator  for 
mobile  noise  reduction.  The  latter  could  prove 
to  be  very  dangerous. 

Kenwood  USA  is  now  aware  of  these  condi- 
tions. Hopefully  they  will  soon  improve  their 
manual  for  the  140. 

The  140  has  no  notch  filter,  but  I  didn't  miss 
il.  Past  experience  has  shown  me  that  notch 
filter  controls  are  too  sensitive  to  set  quickly. 
In  lieu  of  built-in  notch  filtering,  I  use  the  Da- 
tong  Automatic  Notch  Filter.  The  later  is  some- 
thing no  modern  station  should  be  without. 

Keypad  direct  frequency  entry  is  another 
modem  innovation  I  have  come  to  like  on  an- 
other rig  (ICOM  IC-761).  I  plan  to  use  the 
Stone  Mountain  Engineering  QSYer  for  key* 
pad  direct  frequency  entry  on  the  TS-140S, 

The  slide  controls  on  the 
right  side  are  delicate  to  oper- 
ate, but  they  are  usualty  only 
irregularly  adjusted. 

Amplifier  users  need  to  open 
the  rig  and  set  a  switch  to  the 
ON  position.  This  switch  acti- 
vates the  relay  coil  for  the  re- 
mote contacts.  Kenwood  says 
they  leave  it  in  the  OFF  position 
to  reduce  operational  noise 
Even  when  on?  however,  nei- 
ther the  relay  nor  the  cooling 
fan  on  the  final  amplifier  is  very 
noisy.  Its  operation  is  barely 
noticeable. 

Many  of  the  front  panel  se- 
lections provide  feedback  with 
beeps,  which  I  found  annoying. 
The  beeps  are  CW  for  the  mod- 
es and  alarms.  Blind  operators 
may  find  this  feature  a  bonus, 
however.  Some  can  be  turned 
from  the  panel  All  can  be  si- 
lenced by  an  internal  adjust- 
ment. 


SSB 

AM 
CW 

FM 
FM  Deviation: 
Spurious  Emissions 
Carrier  Suppression: 
Unwanted  Sideband  Suppression: 
Microphone  Impedance: 


1 10W  PEP  (160-15  meters} 
100W  PEP  (12-10  meters) 
40W 

100W  (160-12  meters) 
95W  (10  meters) 
SOW  (10  meters) 
±  5  kHz 

less  than  -40dB 
greater  than  40  dB 
greater  than  50  dB 
500-50kO 


Wrap-up 

Would  I  recommend  the 
TS-140S?  Yes!  It  has  all  the 
necessary  features  of  the 
heavyweights  and  is  certainly  a 
very  capable  transceiver,  yet 
the  price  is  remarkably  low. 
Don't  think  low  price  means 
low  quality.  The  140's  price 
brings  the  features  and  capa- 
bilities of  expensive  rigs  lo  fi- 
nancial reality, 

Would  I  personally  purchase 
a  TS-140?  As  a  matter  of  fact, 
I  did. 

Thanks  to  the  folks  at  the 
Electronic  Equipment  Bank  of 
Vienna,  Virginia,  for  the  loan  of 
a  new  Kenwood  TS-140S,  and 
the  use  of  their  very  complete 
test  bench. 


Bill  WA4BLC  regularly  reviews 
amateur  equipment  for  73 
Magazine.  His  address  ts  Box 
2403,  Falls  Church  VA  22042 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

{AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMiNTP 


KIT,  ONLY  $675 
WIRED  $975 
VHFORUHF 


FEATURES: 

*  SENSITIVITY  SECOND  TO  NONEI  GaAsFET  front  end  on  vfif 
models  gives  12dBSINADof  ©42uV(vhf)p0T15uV(220),  UHF  model 
<B.25uV  stdk  O.luV  with  optional  helical  resonator  praam  p. 
•SELECTIVITY  THAT  CANT  BE  BEATl  Both  8*poie  *ta1  filter  & 
ceramic  filter  for  >  lMdB  at  only  ±  12kHz,  Helical  resonator  front 
end  to  combat  desense  &  intermod. 

•CLEAN,  STABLE  TRANSMITTER,  up  to  13W  output  standard:  SOW 
with  accessory  power  amplifier. 

•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf, 
•Courtesy  beep,  field -programmable  CWiD,  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters {all  standard  features). 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control,  sub-audible  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC 


•FM  EXCITERS; 

Kits  $99,  W/t  $179.  2W 

continuous  duty.  TCXO& 

xtai  oven  options  available. 

•TASlforliM,  6M.2M, 

150-174, 229  MHz. 

*TA451foruhf. 

FCC  type  accepted  for  commercial  bands, 

•Call  for  latest  information  on  900  MHz  transmitters, 

•VHF  &  UHF  AMPLIFIERS.     For  FM,  SSB,  ATV.    Output  from  1<& 

to  50  Watts.  Several  models,  kits  starting  at  $79. 


•R144/R220  FM  RECEIVERS  for  2M, 

1 50-1 74,  or  220  MHz.  GaAs  FET 

front  end,  0.12uV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  helical  resonator 

front  end  for  exceptional 

selectivity:  >  10©dB  at  ±  12kHz 

{best  available  anywhere)! 

Fl  u  tter-pr oof  squ  etch .  AFC  tracks 

drifting  transmitters, 

Kit$  149,  w/t  $229. 

•R451  UHF  FM  RCVR.    Similar  to  above.    Tuned  line  front  end, 

0.25uV  sens.     (0.1uV  with  optional  heL   res.   preamp)    Kit  $149, 

w/t  $229. 

•RSil  FM  RCVR  FOR  9tt  MHZ,   Triple-conversion,  GaAs  FET  front 

end,  0.2uV  sens.  Kit  $  1 69,  w/t  $259. 

•R76  ECONOMY  VHF  FM  RCVR  for  10M,  6M,  2M,  220.    Without  hel 

resorafc.  Kits only $129, 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG  -(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wired/tested 

FEATURES: 

•Very  Urn  Notw:  0.7dB  VHF,  ZMB  UHF 
■High  Gain:   13-2tdB.  depending  on  frequency 
•Wkto  Dynamic  Range:  to  resist  overload 
•Stable:  new-type  dual-gate  GaAs  FET 

*  Specify  tuntng  range  desired  26-30,  4G-5&, 
137-150.  150172.  210-230,  400-470.  Of 
8DQ-9G0MW. 


LNW  ■(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/krtt 

$39  Wired/tested 

GaAs  FET  Preamp 

similar  to  LNG,  except  designed  for  km  cost 

&  small  size    Only  5/8'W  x  1-5*1  x  3/4 'H. 

Easily  mounts  m  many  radios, 

*  Specify  toning  range  desired:  25-35,  35-55, 
55-90,  90- 120,  120150,  150-200,  200-270. 
0*400-500  MHz 


LNS-( 

IN-LINE 
PREAMP 


ONLY  $79/kit 

$99  Wired/tested 


GaAs  FET  Preamp  with  features  similar  ta  LNG 
series,  except  automatically  swttctiei  out  of 
line  during  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W 


*  Specify  tunmg  range  desired 
200-240,  or 40&500  MHz. 


120- 1  75. 


FCC  TYPE-ACCEPTED  TRANSMITTERS  St  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  AND  UHF.   CALL  FOR  DETAILS. 


Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IPC's  for  overseas  mailing) 

Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
simple,  reliable,  low-cost  9600 
baud  PACKET  NETWORKING 
system.  Now  you've  got  it!  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TNCTs.  Fast 
diode  switched  PA's  output  15 
or  50 W.  Call  for  complete  Info 
on  the  right  system  for  your 
application. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  pre  amps  with  hehcal  resonators 
reduce  intermod  &  cross-band  interference  in 
critical  applications. 
M00£l  HRA-f'k  $49  vhf.  $84  uhf 

•  Specify  tuntng  range  desired.  143  150,  150- 
158,  158*162,  182-174,  213  233.  42Q4SO, 
450  465,  Of  465  4  75  MH* 


•COR-3  Kit,  Control  ckts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers, 
local  spkr  ampl,  courtesy  beep 

£49 

■CWID  Kit.  Field  programmable. 

timers,  the  works $59 

•TD-2  DTMF  DECODER/ 
CONTROLLER  Kit,  Full  16  digits, 
switches  5  functions,  toll  call 
restrictor,  programmable,  much 
more.  Great  for  selective  calling 


too! 


a      ■      i     4     1      i      1 


■      *>■>■ 


$79 


•AP-3  AUTOPATCH  Kit  Use 
with  above  for  repeater  auto- 
patch. Reverse  patch  and  phone 
line  remote  control  stfl .  * .  $79 
•AP-2  SIMPLEX  AUTOPATCH 
TIMING  BOARD  Kit  Use  with 
above  for  simplex  autopatch 


•  MO-202  FSK  DATA 
MODULATOR  Kit,  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  with 
full  handshakes,  Radio  Mnk 
computers,  telemetry  gear, 

etc.  , ,  $39 

•DE-202  FSK  DATA 
DEMODULATOR  Kit  for  rcvr  end 


of  link 


$39 


RECEIVING 
CONVERTERS 


VHF 

MODELS 
IMeHbCot 

Kit  4tU 
Wired  ttJca&f 


W9 

SB3       339-334 


UHF  MODELS 
KttwIthCas*        SfiS 
Hit  tat  Case        *49 
S99 


4  36-437  »-» 

4H-1H      144-144 
413-436  iO-U 

4»-25  SL3S 

•CQ43H       43344ft 
4K-45Q 


See  catalog  for  fuii  line  of  2w  transmitting 

eonvertan  forvhf&ftfrh  Hits  only  $79 

Linear  Amplifiers  avail  up  to  50  w. 


Our  m  25th  Anniversary 


amiromcs,  mc 

65)  MOUL  ROAD'HIL  TON  NY  14468-9535 
Phone:716-392-9430 


For  the  best  buys  *n  town  call 
212-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York   , . 


KITTY  SAYS;  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM   Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


We  Give  You  the  Best  in  Amateur  and 
Commercial  Radios.   .  .  Call  Us.  It's  Lew 
W2BIE,  Kitty  WA2BAP.  and  Jan  KB2RV 
See  You  March  27.  DVRA.  Trenton,  NJ 
See  You  April  16.  Remington  Hanifesi.Cnerryvtlie.riU 

Antennas 

KENWOOD      - 


ONV  Safety 


ICOM 


belts  in  StOCk      'C-R71A.  751A.  781,  2BAJH,  3BA,  4SA,  Micro2M. 

R-7000.  JC-761,  IC-375A,  275A/H,  3200A.  475AJ 
H,  735,  JC-90a  IC-781 


■V 


ml 

FT-767GX,  FT-757GXII,  FT-311  RM, 
FRG-8800,  FT-736,  FRG-960CL  FT-21 1/ 
711RH,  FT-2700RH,  FT  212/71 2RH. 


WLAir«4MB 


Land  Mobil*  nrr 
Mnj  (and1  Standard 


WGGtit! 


TS<40S/AT,  R-5000.  fl-2000.  TS-94G  S/AT 
TM  221  A/421  A,  TM  2S70AJSOA/3QA,  TR- 751  A. 
Kenwood  Service  /flappir.  TM-721A,  TS-71WTTA 
TM3530A,  TH2C5AT,  THjftQA.  TW-41GQA,  TM-321A, 
TS140B.TSS80S. 

BudwigANT.  Products 

NEi-TECH  OVt  100  Digrtal  Voice  Key« 
FLUKE  77  Multimeter 

Media  Memors 
Amateur  Radio  Corns- 

VoCom/Mirage/Almco 

Tokyo  Hy-Power/T£  SYSTEMS 

Amplifiers  & 

5/flvHT  Gam 

Antennas  IN  STOCK 


YAESU  I  tCOM 
FT-23/73/33/727RI  1C2AT/12AT 

FT  2W7Q9WH  II  ICQ2AT-32AT    Wilson     Ma  ion 
FT- 1903/11231  IC^03flMAT 
FT  H  2005/70051  IOA2flJt6 


Vfttlu    FTC  1133.  FTC  1143 

ICOM  fC-M5  (Marin*)  W70O 
Tempo  M  1 


SMART  PATCH 

CES  Simpiei  Auropaicn  510  SA  Will  Paten  Fm 

ansce^fr*    To    Vom'    Telephone     Greai    For 

Telephone  Cans  From  Mooiie  To  Base  Simple 

To  Use.  5tOSA/5l0SAil 


17 


*     I 


PRIVA  TBPA  TCH1V,  Duplex  8000 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


ALINCO  ALD-24T,  ALR-206T 


NYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 
ST-222/UP 

ST-20T 

ST^42/UP 
HT7 


Soldering 
Station, 


48  Watts,      $68 

MICROLOG-ART  1,  Air  Disk, 
SWL.  Mors©  Coach 

KANTROMICS 
UTUT  KAM.  UTU-XT. 
KPC  2400.  KPC  IV 

EIMAC 


Computer   Interfaces 

Slocked:  MFJ-1270B, 
MFJ-1274.MFJ-1224.AEA 

PK-87,  MFJ-1278,  PK-232 
W/FAX. 


Yaesu  FTR-2410,  Wilson 
ICOM  K>RP  3010  (440  MHz) 
ICOM  IC-RP  1210  (1,2  GHz) 
ICOM  IC-RP  2210  (220  MHz) 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


35002 
572B.  6JS6C 

12BY7A& 

61468 


BIRD 
tfattmete 
Elemen 
In  Stock 


ts  Eg^* 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 
Tnonyx.  Model  TR-I00O,  0  600  MHz 

AMP  SUPPLY  STOCKED 

Long  *  ang«  Wireless 
Telephone  lor  e*oorl  in  slock 


BENCHER  PADDLES. 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRO N  POWER  SUPPLIES 

Saxton  Wire  &  Cable.  Int  I  Wire 


Ten-Tec 
Tuner  229B 


HEIt 

EQUIPMENT 
IN  STOCK 

ave  Radios 

Tn  £■  Tower 


I"! 


New  TEN  TEC 

Corsair  II, PARAGON,  Argosy  II 


Hy-Gain  Towers 
&  Antennas,  and 
Holers  will  be 
snipped  direct 

you  FREE  of 
shipping  coal 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


NAW  York   Citv1*     LARGEST  STOCKING  HAM  DEALER 
reuvv    iWTRWHJf    5     COMPLETE  REPAIR  LAB  ON  PREMISES 


1 


"AquI  S©  Habla  Esparto!' 

BARRY  INTERNATIONAL  TELEX  12  7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday -Friday  9AM  to  6  30  P  M        Thursday  to  Q  P  M 
Saturday  A  Sunday  10  AM    to  5  PM   (Free  Parting) 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

IRT/LEX  "Spring  Si.  Station  ' 
Subways:    BMT  'Prince  SI   Station" 

IND*"F**  TrainBwy.  Slation" 

Bus:  Broadway  #6  to  Spring  St. 

Pa  In  -9th  SUGth  Ave.  Station. 


Commercial  Equipment 
Slocked:  ICOM,  MAXON. 
Midland.  Standard, 
Waison,  Yaesu  We  serve 
municipalities,  business- 
es. Civil  Defense,  etc 
Portables,  mobiles,  bases, 
repeaters. . 


We  Stock:  AEA.  ARRL,  Alpha,  Ameco,  Antenna  Specialists,  Astatic.  Astron. 
B  &  K.  B  &  W.  Bencher.  Bird,  Butternut.  CD  E,  CES,  Com  mimical  ions  Spec., 
Connectors.  Cushcrafl,  Daiwa,  Oentron.  Digimax.  Drake,  Eimac.  Encomm. 
HeilSound.  Henry.  Hustler  (Newtronics),  Hy-Gain,  Icom,  KLM.  Kantrcmics, 
Larsen.  MFJ.  J,W,  Miller,  Mirage,  Newtrontcs.  Nye  Viking,  Palomar.  RF  Prod- 
ucts, Radio  Amateur  Callbookt  Saxton,  Shure.  Telex.  Tempo.  Ten-Tec.  Tokyo 
Hi  Power.  Trionyx  TUBES,  W2AU,  Waber.  Wilson.  Yaesu  Ham  and  Commer- 
cial Radios.  Vocam,  Vibroplex,  Curtis,  Tri-Ex,  Wacom  Duplexers,  Repeaters, 
Phelps  Dodge,  Fanon  Intercoms,  Scanners.  Crystals,  Radio  Publications. 


Warned:  FuM  time  Technicians 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  A  BE  REIMBURSED 

COMMERCIAL  RADIOS  mtockad  A  **rvlc#d  on  pr«mls«a. 

AL 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Orders  Shipped  Immediately.  TELEX  1  2-7670  FINAL 


CIRCLE  41  ON  READER  SERVICE  CARD 


— 


73  Review 


Number  1 1  on  your  Feedback  card 


by  Pete  Putman  KT2B 


ICOM  IC-900  Multi-band 
FM  Transceiver  System 


The  World's  most  advanced 
mobile  transceiver. 


Price  Class: 


ICOM  America,  Inc. 

2380  116th  Ave  NE 

Believue  WA  98004 

Fiber  optic  basic  controller  unit:     $590 

Band  units:  $295-349 


Where  Is  It  ?! 

This  is  one  of  the  most  unusual  product 
reviews  I've  ever  written.  II  concerns  a  mobile 
6-band  (10mT  6m,  2m,  1.25m.  70cm,  and 
23cm)  transceiver  that  - . ,  well . .  -  uh$  isn't  vis- 
ible! Provided,  of  course,  if  it's  installed  as 
ICOM  intended,  in  five  different  places  with 
interconnecting  cables  and  a  fiber  optic  link 
between  the  two  main  chassis. 

Using  the  IC-900  requires  a  radical  change 
in  thinking.  The  concept  of  remoting  the  bulk 
of  the  radio  to  the  trunk  or  under  a  seat  isn't 
new.  This  idea  dates  back  to  older 
GE  ProLine  and  Motorola  mobile 
transceivers  with  separate  control 
heads.  Although  the  IC-900  in- 
volves connecting  three  separate 
chassis  and  outboard  accessories 
to  make  it  work  on  one  band,  addi- 
tional bands  can  be  added  in  no 
time  at  ail. 

Photo  A  shows  the  individual 
units  that  make  up  the  IC-900  sys- 
tem. (Take  a  close  look— you  won't 
see  them  againj  The  key  compo- 
nent is  the  controller,  a  small  black 
box  that  is  5  %  "  W  X  2"  H  X  1 '  D, 
ICOM  supplies  both  a  rigid  bracket 
and  plenty  of  Velcro  fasteners.  The 
Velcro  system  is  ideal  for  easy  re- 
moval in  a  vehicle. 

The  controller  displays  a  wealth 
of  information,  including  dialled 
frequency,  memory  channel,  repeater  offsets, 
signal  strength,  and  subtone  actuation.  The 
display  is  a  soft  backfit  near-turquoise  green , 
pleasing  to  the  eye  and  easy  to  read.  It  also 
displays  the  receive  frequency  of  the  second 
selected  module,  if  turned  on. 

The  compact  front  panel  keyboard  sports  a 
wide  range  of  functions. 
•Power  OnfOff; 
•VFO  selection; 
•Memory  Recall; 
•Sub  Band  Switch; 
•  Main/Sub  Band  Selector; 
•Hi/Low  Power; 
•Call  Channel; 
•Memory  Write; 
■Tuning  Step; 


•Tone  Squelch; 
•Duplex/Simplex; 
•Subtone  Switch; 
•Reverse  Switch; 
•MHz  Tuning;  and 
•Set  Switch  (parameters). 

The  remaining  tiny  button  mutes  the  audio 
of  the  Sub  Band. 

There  are  almost  too  many  buttons 
crammed  onto  the  front  panel.  The  main  tun- 
ing dial,  however,  lies  just  to  the  right  of  these 
pushbuttons,  and  it's  plenty  big  enough  to 


Photo  A.  A  three-band  IC-900  package.  When  properly  installed,  (he 
only  visible  portions  of  the  radio  are  the  LCD  control  unit  and  micro* 
phone*  The  display  unit  is  easily  removed  for  extra  security  when 
parked. 


easily  grasp,  The  Volume  and  Tone  controls 
are  another  story.  They  are  dual  pushbutton 
mode  controls,  with  the  left  side  towering  the 
squelch  threshold/volume  and  the  right  side 
raising  threshold/volume.  While  any  of  the 
four  are  depressed,  a  visual  display  shows  the 
increment  of  squelch  or  volume  selected,  A 
clever  idea— for  a  base  station.  I  ff  nd  that  more 
conventional  controls  are  considerably  easier 
to  use  in  a  mobile  situation  where  you  often 
perform  most  functions  by  feel — not  by  sight. 
At  this  point,  the  reader  may  wonder  how  all 
those  controls  fit  in  that  little  box.  They  don't, 
but  the  sophisticated  microprocessor  controls 
allow  for  multiplex  signalling  via  the  supplied 
three-wire  miniature  cable.  This  connects 
from  the  controller  to  Interface  Unit  A. 


Interface  A 

This  is  designed  to  fit  under  the  driver's  or 
front  passenger's  seat,  and  provides  the  mi- 
crophone, speaker,  and  Interface  B  connec- 
tions. This  is  the  "brains* '  of  the  IC-900  sys- 
tem. Its  microprocessor  takes  the  command 
signals  and  actuates  (he  necessary  band 
units,  controls  two  different  audio  outputs  and 
squelch  settings,  and  keeps  track  of  main 
band  and  subband  selection. 

A  bracket  secures  Interface  A  under  either 
seat.  Either  physically  bolt  this  bracket  to  the 
car  chassis  or  just  let  it  floa*  under 
the  seat.  The  microphone  has  a 
special  multi-pin  jack  at  the  end  of 
an  extension  cable  which  is  se- 
cured nearthe  center  transmission 
area.  The  supplied  HM-14  then 
connects  at  that  point.  (This  Is  not  a 
DTMF  microphone,  by  the  way.)  In- 
terface A  also  has  two  mini-jacks 
for  speakers.  The  first  monitors  the 
main  selected  band,  while  the  sec* 
ond  works  on  the  subband.  Only 
one  speaker  comes  with  the  IC- 
900,  and  it  connects  to  the  Speak- 
er A  jack, 

Aside  from  these  connections 
and  the  mini-jack  connection  to  the 
main  controller,  there  is  a  DC  pow- 
er cable  and  the  unusual  fiber  optic 
cable  to  Interface  B.  All  low-level 
signalling  to  change  bands  and  set 
frequency  and  power  levels  occurs  through 
this  line,  ICOM  strongly  cautions  against 
bending  or  cutting  the  fiber  optic  link,  and 
more  than  enough  cable  is  supplied  to  make 
any  conceivable  connection.  I  suggest  loop- 
ing the  unused  portion  near  Interface  B  and 
securing  it  with  a  twist  tie. 

Interface  B 

Consider  this  black  box  as  the  "analog'1 
part  in  this  "digital/analog11  combination.  It 
directly  powers  up  and  supplies  operating 
voltages  to  the  various  band  units.  Only  the 
optical  fiber  cable  from  Interface  A  and  a 
heavy  DC  power  cable  to  the  car  battery  con- 
nect to  this  unit.  Interface  B  is  considerably 
heavier  than  A  and  should  be  very  securely 
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fastened  somewhere  in  the  trunk  or  rear  of  the 
vehicle. 

The  front  of  Interface  B  contains  a  re- 
movable panel  that  allows  interconnection  of 
the  various  band  units,  and  there  are  plenty  to 
choose  from,  according  to  the  owner's 
manual.  When  I  received  the  test  unit,  the  only 
module  available  was  Ihe  UX-29A  2  meter 
module.  Since  then,  other  models  have  been 
introduced  for  operation  on  28  MHz,  50  MHz, 
220  MHz.  440  MHz  and  1260  MHz.  A  small 
joint  cable  is  needed  between  the  selected 
band  unit  and  Interface  B  A  front-panel  LED 
verifies  that  power  is  on. 

Finally,  the  UX-29A  and  other  band  units 
nestle  atop  Interface  B  and  can  be  secured  to 
it  with  the  supplied  brackets.  Incidentally, 
these  brackets  look  as  if  they'll  allow  up  to 
three  band  units  to  be  chained  together,  so 
more  brackets  would  be  required  to  enable 
additonal  bands.  As  I  mentioned,  the  short 
ribbon  cable  connects  the  first  band  unit  to 
Interface  B.  Each  added  band  unit  daisy- 
chains  to  the  proceeding  one  with  a  similar 
jumper.  Finally,  a  short  length  of  coax  with 
either  type  N  or  UHF  connectors  mates  with 
the  antenna  of  your  choice. 

Impressions 

Still  trying  to  make  sense  of  all  the  pre- 
vious paragraphs?  I'll  admit  I  spent  a  few 
hours  staring  at  all  of  these  interface  units, 
wires  and  lots  of  hardware  trying  to  make 
sense  of  it.  After  aflT  I  reasoned,  why  would 
anyone  want  to  spend  the  extra  money  to 
wire  all  of  this  into  their  car  just  to  get  on  2 
meters?  Deb  Davis  at  (COM  said,  however, 
there  is,  indeed,  a  demand  for  a  remote,  hide- 
away mutti-band  FM  transceiver,  and  ICOM 
has  tried  to  satisfy  this  market  in  their  best 
fashion, 

I  installed  the  IC-900  in  a  brand  new  1987 
Toyota  Corolla  LE  Sedan.  Careful  study  of  the 
Corolla  interior  revealed  a  path  through  which 
to  route  afl  the  cables  without  drilling  any 
holes.  The  key  was  the  fold-down  spilt  seat- 
back  in  the  LE,  which  allowed  access  to  the 
trunk. 

Interface  B  and  the  2-meter  band  unit 
snugged  alongside  the  left  rear  wall  very  well. 
However,  I  did  loop  the  remainder  of  the  fiber 
optic  cable  alongside  the  combination  and 
tied  it  with  a  twist  tie.  Interface  A  nested  under 
the  driver's  seal,  left  unsecured  since  the 
area  around  the  unit  prevented  any  lateral 
motion.  The  microphone  extension  attached 
to  the  transmission  housing  with  the  supplied 
bracket,  and  the  speaker  fit  all  the  way  to  the 
rear  of  the  lower  map/change  tray. 

Figure  2  shows  the  end  result.  The  micro- 
phone rests  inside  the  lower  compartment 
and  the  controller  sits  on  the  dashboard.  Noth- 
ing else  is  visible.  An  alternate  postion  for  the 
controller  is  atop  the  dash  directly  behind  the 
steering  wheel — not  in  the  line  of  vision,  but 
easy  to  get  at. 

My  wife  Gayle  KA9ESB  at  first  suspiciously 
regarded  the  IC-900  controller,  She  soon  dis- 
covered T  however,  that  she  could  pro-pro- 
gram ten  different  repeater  and  simplex  chan- 
nels for  instant  access— just  by  tuning  the 
large  black  knob.  One  need  not  know  much 


Photo  S,  Interior  view  of  the  1987  Toyota  Corolla  LX.  showing  the  IC-900  control  head  and 
microphone.  The  main  interface  ties  underneath  the  driver's  seat.  The  rest  of  the  system  is  in  the 
trunk. 


about  the  radio  to  perform  that  function!  Most 
of  the  time,  we  use  four  or  five  channels  for 
local  work. 

When  one  Of  the  repeaters  nearby  went  to 
subtone  access  to  alleviate  a  co-channel  inter* 
ference  problem,  she  used  the  SET  key  to 
select  the  151.4  subtone  and  load  it  into  that 
memory  channel  Piece  of  cake, 

Receiver  produces  PLENTY  of  audio  vol- 
ume for  even  the  loudest  interiors.  The  catch 
is  remembering  where  it's  set,  since  the  oper- 
ator has  to  depress  the  volume  buttons  to  get 
the  displayed  increment.  The  same  goes  for 
the  squelch — ordinarily  left  alone— during 
tropo  conditions.  The  memory  channels  are  a 
must  in  heavy  traffic.  There's  no  time  to  look  at 
the  display  and  program  all  of  the  necessary 
buttons  for  the  selection. 

The  pushbuttons  themselves  are  somewhat 
difficult  to  read  unless  the  operator  sits  right 
in  front  of  the  controller.  The  backlighting 
doesn't  make  it  any  easier  at  night, 

I  used  the  IC-900  on  several  long  trips  last 
summer  and  received  excellent  audio  reports 
through  al  least  10  different  repeaters.  The 
receiver  is  on  a  par  with  any  FM  mobile 
transceiver  I've  ever  used,  and  the  signal 
strength  indication  is  fairly  honest,  After  many 
miles  on  both  smooth  highways  and  a  fair 
amount  of  bumpy  roads,  the  trunk-mounted 
Interface  B  and  UX-29A  band  unit  don't  ap- 
pear any  worse  for  wear.  Power  output  at 
146,000  was  measured  at  25  watts  when  I 
installed  everything,  and  it  was  stilt  25  watts  3 
months  later. 

One  feature  not  tested  here  is  Ihe  dual  re- 
ceiving mode,  which  allows  simultaneous  lis- 
tening to  both  main  and  subband  units,  Of 
course  the  operator  can  mute  the  subband 
receiver  when  the  main  band  is  in  use.  Any 
two-band  unit  combination  is  configurable 
this  way  from  the  controller.  An  accessory 
duplexer  is  available  for  simultaneous  146/ 
440  MHz  operation  with  one  antenna. 


Conclusions 

The  road  tests  showed  the  IC-900  receiver 
to  be  as  good  as  many  contemporary  mobile 
transceivers  I've  had  the  chance  to  use. 

There  are  a  lot  of  credits  to  the  IC-900.  One 
of  them  is  the  ability  to  hide  the  bulk  of  the 
radio  in  the  trunk.  On  the  other  hand,  com- 
parable smalUsized  25-watt  mobile  transceiv- 
ers abound  on  the  market  for  considerably 
less  money  than  the  IC-900.  Budget-minded 
folks  should  check  out  the  next  paragraph, 

SSS  Comparison 

The  interface  units  and  controller  sell  for 
$590  list,  according  to  a  Fall  '67  catalog  from 
one  of  the  largest  retailers  of  ham  equipment. 
This  is  just  the  set-up  sans  band  units!  Thai 
kind  of  money  can  buy  an  IC-2SA  with  a  few 
accessories. 

The  UX*29A  2  meter  band  unit  sets  the  ham 
consumer  back  another  $295.  This  adds  up  to 
$885  just  to  get  on  2  meter  FM  with  25  watts. 
The  cost  per  band  decreases,  however,  as 
additional  band  units  are  added.  With  four  or 
more  band  units,  the  IC-900  may  make  eco- 
nomic sense.  Besides,  most  people  haven't 
room  in  their  car  for  two,  much  less  four  ra- 
dios, and  the  IC-900  can  fill  their  needs. 

The  IC-900  is,  indeed,  a  clever  radio  design 
and  very  reliable.  It's  easy  to  use  once  config- 
ured, but  I  don't  recommend  dialing  up  fre- 
quencies or  programming  while  driving!  The 
keypad  is  difficult  to  read  under  most  condi- 
tions. The  main  tuning  is  easy  to  use  and  the 
display  rates  very  highly  as  far  as  information 
and  readability. 

Should  one  buy  an  IC-900?  If  mult»-band  FM 
operation  and  rig  inconspicuousness  are  pri- 
orities, then  the  IC-900  is  worth  considering — 
if  price  is  no  object. 

The  IC-900  represents  a  quantum  leap  In 
amateur  transceiver  technology,  and  is  proba- 
bly the  ultimate  FM  operating  system  ever 
seen  in  this  country. 
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CORPORATION 
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Irvine.  CA  9271 8 
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INSIDE  VIEW  —  RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRON  I GAILY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
•Uipt  RS-3A,  RS  4A   RS-5A 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.B  VDC  +  0,05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  4 
low  line) 

•  Alii  mililtt  will  220  VAC  iipit  vilH|i 


MODEL  RS-50A 


MODEL  RS-50M 


MODEL  V5-50M 


RM  SERIES 


19"  x  5%  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

RM-12A 
RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meters 
RM-12M 

IwhuJIn 

RM-50M 


Cntiiiiii 
Ditf  (Aapt) 

% 

25 

37 

9 

25 
37 


icr 

|A"P*J 

12 
35 

so 

12 

35 
50 


Si»  | fM | 

HxWxD 

5%  x  19  x  8% 

5Vi  x  19  x  Wk 

5%  x  19  x  12V? 

5'-+x  19x8% 
5%  x  19  x  12^ 
5%  x  19  x  12fc 


Skipplif 

m.  (lis.  | 

16 
38 
SO 

16 

38 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

R&4A 

RMA 

RS-7A 

RS-7S 

RS-10A 

RS^12A 

RS-12B 

RS-20A 

RS-35A 

RS^SOA 


Cdftlinuous 

Only  [Aftptl 

2.5 

3 

4 

5 

5 

7.5 

9 

9 

16 

25 

37 


ICS" 

(A"P*I 
3 

4 

5 

7 

7 
10 
12 
12 

20 
35 
50 


Size  UN) 

H  x  W  x  D 

3  x  4%  x  5J. 
3%  X  6T*  x  9 

3^  x  6'*  x  7% 
3*  X  GVi  X  9 

4  X  7V2  x  \0K 
4  X  Vh  X  10aA 

A\h  X  8  X  9 

4  X  Vh  X  10^4 

5  x  9  x  IQVj 

5x  11  x  11 

6x  133a  x  11 


Shipping 

wt  [lit.) 
4 
5 
7 
9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS^35M 


MODEL 

Switchable  volt  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp  metets 

RS-20M 

RS-35M 

RS-50M 


Continuous 

Duly  (Amps) 


16 

25 
37 


ICS' 
(Amps) 

12 

20 
35 

50 


Sin  (IN) 
H  X  WX  D 

4Vi  X  8  x  9 

5  x  9  X  101* 

5x  11  x  11 
G  X  13^i  X  11 


Shipping 
Wt.  (lbs.) 

13 

18 

27 
46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

Chiimbis  ICS" 

MODEL  OilflAnps)  |Aspi| 

@13  8VDC  @10VDC  @5VDC  @13.&V 

VS-12M  9  5  2  12 

VS-20M  16  9  4  20 

VS35M  25  15  7  35 


Sizi  |IN| 

HxlxD 


nil 
Wt,  |lfct.) 


4xh  x  8  x  9 
5  x  9  x  10^ 
5x  T1  X11 


13 
20 
29 


VS-50M 


37 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM^50M  37 


22 


15 
22 


10 


7 
10 


50 


50 


6x  13%  x  11 


5%  X  19  x  12!^ 
5%  X  19x12!6 


46 


38 
50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 


Ctitinigis 
Dilf  (Aaps| 

5 
7.5 

9 

16 


ICS4 
Auips 

7 
10 
12 
20 


Sin  |  (Ml 

I  xWxO 

4  x  Vh  x  10fc 

4  x  Vh  x  1Qtt 

Vh  x  8  x  9 

5  x  9  x  10^ 


Slippiif 

wi.im.) 

10 
12 
13 
18 


*JCS— Intermitted  Communication  Service  (50%  Duly  Cycle  Smin.  on  5  ntin.  off) 
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Number  1 2  on  your  Feedback  card 


Stop,  Look,  and  Listen! 


A  shortwave  program  guide  unlike  any  before  it. 


Passport  To  World  Band  Radio 
International  Broadcasting  Services,  Ltd* 
400  Pages,  $15 


reviewed  by  Larry  Led  low,  Jr.  NA5E 


Just  a  short  time  ago,  shortwave  broadcast  listen- 
ers (SWLs)  in  this  country  were  few  and  far  be- 
tween. Many  SWLs  had  discovered  the  rich  and 
varied  programming  available  on  the  HF  bands 
while  traveling  or  living  overseas.  Still  others  (like 
myself)  found  SW  broadcasters  quite  by  accident.  ] 
first  heard  the  Voice  of  America  as  intermodu ta- 
li on  on  an  inexpensive  radio  t  had  received  for 
Christmas,  Many  hams  have  long  known  short- 
wave broadcasters  as  little  more  than  sources  of 
great  consternation,  especially  on  40  meters  in  the 
evening. 

Twenty  years  ago  SWLs  were  a  small,  slightly 
eccentric  group,  but  no  longer.  More  and  more 
people  discover  SW  listening  every  day.  Most 
modem  ham  transceivers  receive  all  of  the  HF 
broadcast  bands.  Sony,  Panasonic,  Grundig,  and 
other  electronics  companies  market  qunc  afford- 
able portable  SW  receivers.  These  manufacturers 
have  responded  to  the  increasing  interest  in  SWL- 
ing,  which  has  largely  come  about  from  John  Q, 
Public's  boredom  with  American  network  offer- 
ings. In  general,  too,  we  are  moving  towards  a 
global  community.  The  public's  interest  in  interna- 
tional affairs  has  increased  accordingly. 

X  Handy  Program  Guide 

Listeners  can't  just  pick  up  the  local  newspaper 
to  check  the  transmission  schedules  of  Radio 
Moscow  or  the  BBC.  Until  recently,  SWLs  relied 
on  direct  mailings  from  broadcasters  and  the  annu- 
al World  Radio  TV  Handbook  from  Billboard  Pub- 
lications for  schedule  information.  Several  years 
ago  SWL  extraordinaire  Larry  Magne  and  compa- 
ny created  Radio  Database  international ,  which 
provided  a  comprehensive  list  of  hundreds  of 
shortwave  broadcasters*  schedules. 

In  1988,  there  is  a  much  improved  RDI  offering, 
Magnets  Passport  to  World  Band  Radio ,  The  **ia*1 
word  for  shortwave  broadcasting  these  days  is 
world  band  radio.  As  the  title  implies,  Passport  to 
World  Bund  Radio  offers  both  new  and  experi- 
enced listeners  an  excellent  and  easy-to-use  guide 
to  shortwave  broadcasting.  More  than  just  a  sched- 
ule listing,  the  book  offers  fantastically  useful  in- 
formation on  receivers  to  buy.  antennas,  and  more. 
Lots  more! 

Don  Jensen  gives  an  interesting  essay  on  Jackie 
Gleason's  SWL  interests,  Canadian  broadcaster 
Ian  Macfadand  discusses  broadcasting  north  of  the 
border.  News  and  weather  hounds  learn  where  to 


tune  for  the  best  reports  on  the  air.  Read  a  frank 
profile  of  Vladimir  Posner,  a  well  known  Radio 
Moscow  announcer.  Maud  Blankson- Miles  takes 
readers  to  Ghana  and  then  tells  them  how  to  listen 
to  that  West  African  country.  China  offers  a  tantas- 
tic  mix  of  world  band  broadcasting,  as  Bob  Hill 
discusses  in  his  essay.  Anyone  care  to  tango? 
Check  out  Passport's  guide  to  traditional  Latin 
American  music* 

The  book  dedicates  43  pages  to  dozens  of  receiv- 
er ratings  and  detailed  reviews  for  the  most  popular 
models.  Newcomers  to  shortwave  listening  will 
appreciate  the  frank  evaluation  of  these  radios. 
Larry  Magne  and  RDI  have  impeccable  reputations 
and  will  not  lead  would-be  buyers  astray, 

Of  course,  the  heart  of  Passport  to  World  Band 
Radio  is  the  blue  page  section.  The  blue  pages,  all 
255  of  them,  provide  information  on  broadcasters" 
schedules,  languages,  power,  and  target  areas 
from  2300  to  21605  kHz,  The  book's  ingenious 
encoding  scheme  clearly  illustrates  all  of  this  infor- 
mation. Not  much  mystery  here.  The  schedule 
guide  is  exceptionally  easy  to  use. 


Want  to  know  when  Radio  Zambia  broadcasts  in 
English?  Just  turn  to  the  "World  Scan"  guide 
preceding  the  Blue  Pages  and  find  9505  and  1 1880 
kHz.  Turn  to  9505  kHz  in  the  blue  section  and  note 
Zambia  keeps  an  irregular  schedule  between  1600 
and  2100  UTC.  Their  programs  are  beamed  to 
southern  Africa.  The  world  at  the  flip  of  a  few 
pages. 

Passport  to  World  Bund  Radio  has  a  slick,  mod- 
em took.  It  is  rightfully  aimed  at  an  audience  far 
broader  than  the  SWLs  of  old.  The  number  of 
world  band  radio  listeners  is  growing  more  rapidly 
than  ever  before.  Some  soothsayers  predict  more 
than  half  of  American  households  will  have  short* 
wave  broadcast  receivers  by  the  next  decade. .  * 
and  that's  just  around  the  corner! 

Passport  to  World  Band  Radio  is  here  to  meet 
increasing  demands  for  timely  information  of 
and  from  the  busy  world  around  us.  It  satis- 
fies those  needs  like  no  other  book  can.  Travel 
to  foreign  lands  has  never  been  eaiser.  Just  turn 
a  page  and  spin  a  dial...  and  don't  forget 
your  Passport 


Most  shortwave  broadcast  stations  transmit  on  frequencies  agreed  upon  by  members  of 
the  International  Telecommunications  Union  (ITU).  Some  out-of-band  broadcasts  occur, 
but  most  fall  within  the  following  frequency  ranges. 


120  meters 

90  meters 
75  meters 

60  meters 

49  meters 
41  meters 
31  meters 
25  meters 
21  meters 
1 9  meters 
1 6  meters 
13  meters 
1 1  meters 


2300-2498  kHz 
3200-3400  kHz 
3900-3950  kHz 
3950-4000  kHz 
4750-4995  kHz 
5005-5060  kHz 
5950-5060  kHz 
7100-7300  kHz 
9500-9900  kHz 
11650-1 2050  kHz 
13600-13800  kHz 
15100-15600  kHz 
17550-1 7900  kHz 
21 450-21 850  kHz 
25670-26100  kHz 


Tropical  countries  domestic  service 

Tropical  countries  domestic  service 

Pacific  and  Asia 

Outside  the  Americas 

Tropical  countries  domestic  services 

Tropical  countries  domestic  services 

Outside  the  Americas 


Hams  may  find  shortwave  listening  useful  for  their  own  operations,  too.  Activity  on  the 
SW  bands  may  indicate  current  or  impending  ham  band  DX  openings.  Further,  many 
stations  feature  propagation  reports  and  DX  programs.  Some  SWL  clubs  and  stations 
offer  various  achievement  awards.  Most  broadcasters  confirm  SWL  reports  with  QSL 
cards,  too.  Numerous  stations  offer  on*t he-air  language  and  culture  courses,  and  still 
others  provide  useful  radio  computer  programs  to  listeners.  Try  it.  You  just  may  like  it! 
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73  Review 


by  Mike  Stone  WB0QCD 


Number  1 3  on  your  Feedback  card 

Advanced  Electronic  Applications 

P.O.  BoxC2160 

Lynnwood,  WA  98036 
Price  Class:  $25 


AEA  PK-FAX  Software 

Push  PK-232 's  FAX  to  the  max. 


Interest  in  amateur  radio  and  commercial 
facsimile  communications  is  growing 
steadily. 

In  late  summer  of  1987,  AEA  {Advanced 
Electronics  Applications,  Inc.)  of  Lynn  wood, 
Washington,  decided  to  make  a  major  im- 
provement to  the  FAX  mode  in  their  popular 
PAKRATT  PK-232  data  controller.  The  PK- 
232+s  FAX  receive  mode  was  limited  to  dot- 
matrix  hard-copy  printouts.  AEA  hired  Steve 
Stewart,  a  free-lance  computer  hacker  in  Cali- 
fornia, to  develop  "PK-FAX/'  a  program  that 
also  sends  a  composite  video  signal  to  the 
monitor.  It's  packed  with  bells  and  whistles, 

"PK-FAX"  is  for  those  who  have  AEA's  PK- 
232  or  (Heathkifs)  HK-232  terminal  data  con* 
troller,  at  least  a  January  1987  PC-PAKRATT 
software  update,  and  an  tBM  PC  or  clone.  The 
PC  must  have  at  least  256K  of  memory,  two 
floppy  disk  drives  (or  one  floppy  and  a  hard 
drive),  DOS  2.0  or  above,  an  available  serial 
pod  (and  card),  a  serial  cable  capable  of  4800- 
baud  operation  (included  with  PK-232  unit  at 
purchase),  and  a  receiver.  Users  can  also  en- 
hance the  program's  usefulness  with  a  dot 
matrix  printer  capable  of  bit-graphicst  a  paral- 
lel port,  a  Paintbrush1*  (ZSOFT  Corp.)  pro- 
gram, and  a  transceiver-  There  may  be  one  or 
more  software  upgrade  version  before  Dayton 
in  late  April.  The  software  package  costs 
$24.95. 

Start  Up 

First,  copy  PK-FAX  on  to  a  disk  with  a  PC 
Paintbrush  (Microsoft  Paintbrush,  Logi  Paint, 
etc.)  program .  A  hard  disk  is  very  helpful  here. 
A  hard  disk  can  store  many  more  FAX  pictures 
than  a  floppy  disk  drive,  and  the  user  can  then 
take  full  advantage  of  the  neat  AUTOSAVE 
feature. 

A  5-V4  inch  floppy  can  store  6-7  pictures.  I 
requested  AEA  to  provide  some  son  of  a  im- 
age directory  callup  within  PK-FAX.  The  test 
program  required  an  exit  to  DOS  for  a  directo- 
ry list, 

LOAD  the  program  by  entering  PKFAX> 
(not  the  brackets),  An  initial  Menu  will  ask  for: 
•(Configuration 

*(Y)  FAX  receive/transmit  -  disk  and  printer 
•(N)  FAX,  disk  and  printer 
•E(X)it 

The  configuration  option  lets  users  cus- 
tomize the  PK-FAX  control  program  applica- 
tions. The  program  lets  the  user  select  serial 
port,  printer  port  status,  baud  rate  to  printer 
(300-9600),  parity,  printer  designation,  graph- 
ics density  (120  dbi  default),  and  video  graph- 
ics type.  PK-FAX  will  support  Epson,  lBMt  Ra- 
dio Shack,  Apple  (G)  or  (S),  Okidata.  Star 
Gemini  or  Micronics,  GX-100,  Gorilla  Banana, 
Texas  Instruments.  Genicom,  NECT  and  mis- 
cellaneous printers.  Also,  the  user  can  select 
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Hercules  or  IBM  Color  {CGA  or  EGA),  graph- 
ics, a  six-character  Morse  ID.  and  AUTOSAVE 
start  and  stop  times. 

The  {Y)  command  starts  the  PK-FAX  pro- 
gram  to  set  up  communications  with  the  PK- 
232  unit.  Once  initialized,  the  TV  monitor  goes 
to  black  except  for  a  white  status  line  Indicator 
at  the  very  bottom  of  the  screen.  This  very 
helpful  status  line  indicator  displays  mode  and 
status  white  operating  the  PK-FAX  program 
features.  This  STATUS  line  includes  F1 
(HELP),  LPM  (default  120),  IOC  (Index  of  Co- 
operation or  Aspect  ratio,  L-R  (Scan  direction 
adjustment),  buffer  (full  or  empty),  time  clock , 
percentage  (transmit/receive  percentage  sent 
or  received)  and  Mode  (STBY  or  SYNC).  On 
the  Nov,  20, 1987,  software  upgrade,  the  F1  > 
key  now  gives  a  quick  on-screen  HELP  MENU 
window,  Any  picture  in  memory  is  unaffected 
by  the  window. 


"PK-FAX  is  a  program 

that  sends  a  composite 

video  signal  to  the 

monitor.  " 


Tuning  in  on  FAX 

FAX  is  transmitted  using  a  800-Hz  shift.  The 
PK-232's  filters  require  a  signal  tuned  to  a  1 1 
kHz  center  frequency.  The  PK-232  bar-graph 
display  aids  correct  tuning.  With  a  signal  prop- 
erty centered,  remove  the  PK-FAX  program 
from  STBY  to  SYNC  (receive  active)  by  hitting 
the  Y>  key.  B>  returns  PK-FAX  back  into 
STBY,  The  L>  key  cydes  through  60 r  90, 
120F 180  or  240  LPM  scan  rates. 

The  l>  key  determines  the  aspect  ratio. 
IOC  288  (one  out  of  3  lines)  is  for  YVEFAX 
satellites.  IOC  352  (one  out  of  2  lines)  for  wire 
photos,  and  IOC  576  (2  out  of  3  lines)  for 
weather  charts. 

The  D  >  key  controls  the  pictures  scan  di- 
rection (LEFT  to  RIGHT  or  RIGHT  to  LEFT.) 
Some  foreign  images  come  backwards  to 
USA  viewers,  so  this  control  becomes  quite 
useful. 

The  up/down  or  left/right  ARROW  keys 
brings  an  on-screen  target  cursor.  This  cursor 
identifies  the  edge  of  the  picture  for  automatic 
justification  and  image  alignment  with  the  J  > 
key.  This  image  is  then  saved  to  disk.  Unlike 
less  sophisticated  programs  or  FAX  hardcopy 
machines,  the  PK-FAX  user  can  manipulate 
the  image  on  screen  for  perfect  realignment  at 
any  time.  The  Control>V>  key  toggles  the 
incoming  or  captured  picture  in  reverse  B/W 
form* 


The  actual  video  display  can  show  only  two- 
thirds  of  the  captured  picture  at  a  time.  Page 
up  >  and  Page  down>  keys  allow  (he  viewer 
to  look  at  either  the  top  or  bottom  two-thirds  of 
each  picture.  The  END>  key  shows  a  0.67  (or 
two-thirds)  reduced  picture,  Hitting  the 
HOME  >  key  gives  the  viewer  a  4X  zoom  pre- 
sentation. PK-FAX  allows  LOOK  and  ZOOM 
anywhere  in  the  captured  picture  by  using  the 
ARROW  keys.  The  true  "whole  picture''  and 
best  resolution  comes  out  when  the  captured 
picture  is  printed  on  a  doi-matrrx  printer.  Keep 
on  hand  a  hefty  supply  of  well-inked  ribbons! 

To  SAVE  captured  pictures,  hit  the  W  >  key 
and  give  a  (ile  name,  To  retrieve  an  image 
from  disk,  hit  the  R>  key  and  give  the  file- 
name. The  special  AUTOSAVE  feature  lets 
the  user  program  start  and  stop  times,  so  the 
computer  will  automatically  record  and  save 
FAX  images.  Weather  stations  normally  ad- 
here to  a  transmission  schedule  with  maps 
and  photos  sent  at  the  same  time  every  day. 
AUTOSAVE  makes  unattended  reception  of 
particular  items  of  interest  a  snap. 

Transitting  FAX  Pictures 

In  a  word,  simple!  Just  hit  the  T>  key,  and 
that's  it!  The  STATUS  line  indicator  at  the 
bottom  of  the  screen  goes  from  STBY  RCV  to 
STBY  SEND.  The  PK-232  interfaced  to  a  \fHf 
or  HF  radio  sends  out  a  black  tone  for  5  sec- 
onds, then  START  sync  pulses  (5%  white) 
tone  for  30  seconds,  and  finally  the  FAX  con- 
tents of  the  picture.  It  usually  takes  anywhere 
from  8  to  13  minutes  to  transmit  a  full  FAX 
picture. 

The  program  can  use  Paintbrush-type  pro- 
grams. This  opens  the  door  to  computerists 
who  want  send  more  than  just  captured 
weather-type  photos!  First  save  the  pictures  in 
a  1280-dot  by  400-dot  screen,  A  program 
called  FRAME  reduces  or  rotates  pictures  to  a 
more  convenient  form  for  the  Paintbrush  pro- 


The  FCC  authorizes  FAX  transmission  on 
all  amateur  HF,  VHF  and  UHF  bands  except 
160  meters,  14,240-14,245  MHz  is  the  best 
place  to  find  other  wo  rid*  wide  FAX  operators 
on  20  meters. 

I  anticipate  amateur  radio  facsimile  to  blos- 
som in  the  next  few  months  as  more  and  more 
AEA  customers  and  PK-232  owners  obtain  the 
new  PK-FAX  software,  A  whole  new  group  of 
sending  and  receiving  facsimile  enthusiasts  is 
about  to  be  born,  and  we  have  the  fine  people 
at  AEA  to  thank  for  opening  up  this  opportuni- 
ty* If  you  see  me  smiling  a  lot  this  year  at 
Dayton,  it's  because  I  have  an  informed 
feeling  for  what  directions  AEA  is  heading 
next  with  yet  another  great  technical  ac- 
complishment! Stay  tuned  and  f,see  you"  on 
the  Net! 
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Each  package  includes  SfcD,  as  editor  program  tu  cortumci  and  imsdify  Satellite.  Ofocrvcr  database  files  These  products  can  he 
ran  from  a  hard  di&fc  and  are  not  copy  protected 
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Three  months  of  Kenwood,  ICOM,  or 

Yaesu  newsletters. 

Your  besi  source  of  technical  information,  improvements  and 

updates.  Just  send  us  the  name,  model  and  serial  numbers 
of  your  Kenwood,  ICOM  or  Yaesu  radios  and  we'll  send  you 

three  free  newsletters 

INTERNATIONAL  RADIO  INC. 

751  South  Macedo  Blvd.,  Port  St.  Lucie,  FL  34983 


CIRCLE  97  ON  READER  SERVICE  CARD 


Performance  Above 
and  Beyond 

AR2002 


25- 


Continuous  Coverage 
Professional  Scanning 

Monitor  Receiver 
550  MHz/800  - 1300  MHz 


Specifications: 

Receiving  mode  -  Narrow  band  FM.  Wide  band  FM  &  AM 

Receiver  circuit  -  Microprocessor  controlled  PLL 

Frequency  synthes^ed  supernete'Odyne  type 

with  high-level  doubled  balanced  mixer 

Receiver  (F  -  750MHz,  45,03MHzr  5.5  MHz  (WW) 

and  455kHz  (NFfvt  &  AM) 

Sensrtmty  ~NFM  -0.35  uV  rttdfl  SiNAD) 
WFM-t.00uVU2d8SIMAD) 
AM  -IflOuV       OMBSmi 

Seiedrvriy  -  NFM -  1 7 ,5kHz  f«    GdB 

WM^-50t.r  BrJB 

Z50kHz  •-«  6<MB 

AM   -  -5  0kHz  ^s    6dB 

70dB 

i  nory  diai^ne!  -  20  Cfla  nnete 


searcn 


Ttniu 


AR2002 

Professional  Monitor  Receiver 

$499.00 

(Cakfamta  res.  add  $29  94  tax}  < 

Visa  and  Mast&Card  orders  w&come 

Prices  include  shipping  &  handling 

Except  UPS,  COD  is  $3  00  extra 

Purchase  orders  accepted  from  Government  agencies 

22511  Aspan  Street.  Lake  Forest,  CA  92630-6321 

CaliliAlaska  [714)581-4900 

Facsimile     (714)  768-4410 (not  a  phone) 

TOLL  FREE  1-800-523-6366 
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Hf  Equipment  Regular  SALE 

IC-761  HF  icvr/SW  rcvr/ps/AT 2699  00  2369 

Hi- 36  Scanning  hand  mtcrophone 

SP-20  Ext.  speaker  w/audio  f liter  .. 

FL  101  250  H?  1st  IF  CW  filter 

FL-53A  250  Hz  2nd  IFCWhlter .... 

FL  102  6  kHz  AM  filter 

EX -3 10  Voice  synthesrzer. ,  »*, 


14900  139» 

7350 

Ib00l099b 
59.00 
59  00 


IC-751A  9-band  xcvr/.i-30  MHz  rcvr 

PS-35  Interna!  power  supply 

FL-32A  500  Hi  CW  filter  (hi  IF)- 
FL-63A  250  Hz  CW  filter  (hi  IF).. 
FL-52A  500  Hz  CW  filter  (2nd  if). 
FL-53A  250  Hz  CW  filter  (2nd  IF), 

FL-70  2.8  kHz  wide  SSBIilter 

RC-10  External  frequency  controller 


1699.00  1449 
21900  L99" 

6900 

5900 

115.00  109" 
115,00  109»* 

4900 

59.00 

49.00 


IC-735  HF  tranMiwer/SW  rcvr/mic    1099  00  959g5 

PS-55  External  power  supply 219.00  199" 

AM  50  Automatic  antenna  tuner  .„  445  00  389*5 

FL-32A  500  Hz  CW  filter 69.00 

EX-243  Electronic  key er  unit 64  50 

UT-30  Tone  encoder 18.50 


Other  Accessori* 

tC-2KL  16045m  solid  state  amp  w/ps 

PS- 15  20 A  external  power  supply 

PS-3D  Systems  p/s  w/cord,  G-pin  plug 
MB  Mobile  mount.  735/751A/761A... 

SP-3  External  speaker  „ 

SF-7  Small  external  speaker 

CR-64  High  stab.  ret.  xtal  for  751A 

PP-1  Speaker/patch 

SM-6  Oesk  microphone  „ 

SM-8  Desk  mic  ■  two  cables.  Scan 

SM-10  Compressor/graph  EQ,  8  pin  mic 
AT- 100  100W  8-band  auto,  antenna  tuner 
AT-500  500W9  band  auto  antenna  tuner 
AH-2  8'band  tuner  w/mount  &  whip 

AH-2A  Antenna  tuner  system,  cwily 

GC-5  World  doc*        

VHF/UHF  base  muhi-modes 
IC-275A  25W  2m  FM/SSB/CW  w/ps 

IC275H  100W  2m  FM/SSB/CW 

IC-375A  25W  220  FM/SSB/CW....... 

IC-475A  25W  440  FM/SSB/CW  w/ps 


Regular  SALE 
1999  00  1699 
175  GO  159" 
349.00  319" 
2599 
65.00 
5199 
79.00 

179  00164* 
4795 
89  00 

149.00  139** 

44500  389" 

589.00  519" 

659  00  58r 

519  00  449" 

9195  89" 

Regular  SALE 

1299.00  1149 

139900  1229 

1399  00  1229 

1399  00  1249 


ICOM 


IC-475H  75W  440  FM/SSB/CW, ..1599,00  1429 

IC-575A  25W  6  +  10m  xcvr  w/ps     1399.00  1249 


IC-471A*  25W  430-450...,  CLOSEOUT  979  00  749^ 

PS-25  Internal  power  supply 125,00  114" 

AG  1"  Mast  mounted  preamplifier ...     99.50 

KM71H*  75W  430450  ..,  CLOSEOUT  1399  00  989" 
PS-3S  Internal  power  supply  .  „ . .  „  219.00  199" 
AG-35*  Mast  mounted  preamplifier     9975 


'Freantp  19«  with  471A  or  471H  Purchase! 


Accessaries  common  to  271  A/ H  and  477 A/ H 

SH-6  Desk  microphone 47.95 

EX  310  Voice  synthesizer., 59.00 

TS-32  Com rnSpec encode/decoder....     59.95 

UI-15  Encoder/decoder  interface.        34  00 

UT-15S  UT  1 5S  w/TS-32  installed 96.00 

VHF/UHF  mobile  multi-mode*  Regular  SALE 
IC-290H  25W2mSSB/FM  CLOSEOUT  63900  549" 
IC  490A  LOW  430440..,..  CLOSEOUT  69900  399" 


►  +*  +  •■# 


■■  *  ■■  #  *  ■ 


VHF/UHF/ 1.2  GHz  FM 
IC-27A  Compact  25W  2m  FMw/TTP  mic 
IC-27H  Compact  45W 2m  FMw/TTP mic 
IC-37A  Compact  25W  220  FMrTTPnnc 
IC47A  Compact  25W  440  FM.TTP  m\t 

PS-45  Compact  8A  power  supply ... 

UT-16/EX-3S8  Voice  synthesizer ... 

SP-10  Slim  (me  external  speaker ,. . 
IC-2BA  25W  2m  FM.  HP  mic  „ 
1C-28H  45W  2m  FM.  TTP  m^c 
IC-38A  25W  220  FM,  TTP  mic 
IC-48A  25W440  450FM,TTPmic. 

HM-14  Extra  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder 

HM-IG  Speaker/microphone .,«,... 
IC-9O0A  Transceiver  controller 

UM9A  10m  10W  band  unit 

UX-29A  2m25WbanduniL.... 

UX-29H  2m  45W  band  unit.. 

UX-39A  220MHz  25W  band  unit.... 

UX-49A  440MHz  25W  band  unit,,.. 

UX-59A  6m  10W  unit 

UX-129A  1.2GHz  10W  band  unit  ,.. 
1C-320OA  25W2m/440  FMw/TTP.... 

UT-23  Voice  synthesiser 

AH-32  2m/440  Dual  Band  antenna... 

AHB-32  Trunk-Jip  mount «... 

Larsen  PO  K  Root  mount 

larsen  PO-TLM  Trunk  lip  mounts.. 

Larsen  POUiM  Magnetic  mount .... 

IC-1200A  10W  1.2GHz  FM  Mobile 

IC-I271A   10W  1,2GHz  SSB/CW  Base 

AG- 1200  Mast  mounted  preamplifier 

PS-25  Internal  power  supply 

EX-310  Voce  synthesizer .,_. 

TV- 1200  ATV  interface  unit 

UT-15S  CTCSS  en  coder /decoder ... 
RP  1210  1  2GH7  I0W  99  ch  FM  *evr 
RP-2210  220MHz  25W  repeater ...... 

RP-3010  440MHz  10WFM  repeater... 


Regular 

429.00 

459.00 

499.00 

549.00 

14500 

34  99 

3599 

46900 

499.00 

489.00 

509.00 

59.00 

39.50 

46.00 

34.00 

639.00 

299.00 

299.00 

349.00 

349.00 

349,00 

349.00 

549.00 

695.00 

34,99 

39.00 

35,00 

20.00 

22.00 

22.00 

699.00 

1269.00 

105.00 

125.00 

5900 

139.00 

96.00 

1529.00 

1499.00 

1299.00 


SALE 

379" 

399" 

439" 

489" 
1 34** 


409" 

4tt« 
429" 
449" 


569" 

269" 
263" 

319" 
319" 
319" 
319*' 
499" 
579" 


629" 
1129 

114" 

129" 

1349 

1329 
1149 


MasterCard 


- 


iKuul'hoUh  Regular 

IC-2A  2-melers 28900 

IC  2AT  with  TTP..  31900 
IC-3AT  220  MHz,  TTP  349  00 
IC  4AT  440  MHz.  TTP  349.00 
IC  0?AT/High  Power  40900 
IC  03A1  for  220  MHz  449  DO 
IC-04AT  lor  440  MHz  449  DO 
IC  u2AT  with  TIP— ..  329  00 
IC  tr4AT  440MHf,TTP  369.00 


SALE 
259" 
279" 
299" 

349- 
389'' 
389" 
289" 
329" 


Accessories  for  micros  ■  CALL  $ 

IC  12AT  I W  1.2GHz  fMHT/tiatl/Cgr/TTP  473  00  419^ 

A-2  5WPEPsynfh  atfoatt  HT 525  0G479" 

A-20  Synth.  AircMft  HT  w/VOR.. 62500  569" 

i4cc  esscwte  /or  alt  except  micros  Regular 

BP-7  425mah/t3.2V  Nicari  Pak  use  BC  35  7900 
BP  8  800mah/8.4V  Nicad  Pak  use  BC-35  /9  00 
BC-35  Drop  in  des^t  charger  for  all  batteries    79.00 

8C-I6U  Wall  charger  for  BP7/BP8 21.25 

LC-11  Vinyl  case  for  Dlx  using  BP-3 20.50 

LC-14  Vinyl  case  tor  Dine  using  BP- 7/8 20^0 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8  54  50 
Ai  i  r<  wjj-ie*  tor  tC  and  IC^O  series  Regular 
BP-?  425mah  7  2V  Nicad  Pa*  use  BC35.-.  49.00 
BP-3  Extra  Std  250  mah/8.4V  Mod  Pak  ....    39.50 

BP-4  Alkalrne  battery  case..... 16  00 

8P-5  425mah/10.8V  Nicad  Pak     use  BC; 
CA-5  5/B  wave  telescoping  2m  antenna 

FA-2  Extra  2m  llexible  antenna 

CP-1  Ci^-  hflhter  plug/cord  for  BP3  m  Dlx 
CP-10  Battery  separation  cable  w/cirp 


*   ■   +   ■    i   1 


19.95 
I?  00 
1365 
22  50 


DC  1  DC  opefation  pak  for  standard  modeK    24  50 


MB  16 D  Mobile  mtg.  bkt  tor  all  Hh..., 
LC-2AT  Leather  case  lot  standard  moc 

RB-1  Vmyl  waterproof  radio  bag ...,, 

HH-SS  Handheld  shoulder  strap...... 

HN-9  Speaker  microphone .„.,.. 

US- 10  Boom  microphone/ headstl 
HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only   24.50 

HS  10SB  Pn  unit  tor  HS -10. 24,50 

ML  1  2rn  2  3w  in/IOw  out  ampliher SALE   99,95 

SS-3211  Commspec  32tone  encoder 29.95 


i    r  ■    ■  ■    ■  ■    fe   i    ■    i 


2599 
54  50 
35.95 
16.95 
47  00 
24  50 


Recei 

HHA  100kHz  to  30MHz  receiver.. .. 
RC-11  Infrared  remote  controller.... 

FL-32A  500  Hi  CW  fitter ...... 

FL-63A  250  Hz  CW  filter  (1st  IF)    .. 
FL-44A  SSB  lilter  (2nd  IF) 

L  A  "  t  J  i       I    IVI    Ultl|i.¥1,T,T. ,..4.-.. 

EX-310  Voice  synthesizer  t...r., 

CR  64  Hi^h    ;tabiltty  oscillator  xtal 

SP-3  External  speaker. 

CK-701EX-293)  1 2V  DC  option...... 

M812  Mobile  mount. .„.„,.... 

R-7O0O  25MHz  to  2GHz  scan  tcvr .....  119900  1049 
RC-12  Infrared  remote  controller....      7099 

EX-310  Voice  synthesizer.. 5900 

TV-R7000  ATVuml... 139.00129" 

AH-7000  Radiating  antenna 99.00     ^ 


Regular  SALE 

S999O0  869^c 
7099 
$900 
59.00 

178  00  159*1 
49.00 
59.00 
7900 
65.00 
1299 
2599 


HOURS  •  Won  thru  Fri.  9*5:30;  Sat  9*3 

Milwaukee  WATS  line  1  800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday. 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  tine  for  other  Info  &  Service  depl 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Ana) 

1-800-242-5195 
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il  Li  1L 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKIIFFE.  Ohio  44092 
28940  Euclid  Avenue 
Phone  (216)  585-7388 

Ohio  WATS  1800-362-0290 

Outside  i   im  <im    irnj 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 

0utsid«  i  onn  Mt  i  a  i  -; 


CLEARWATER,  Fla.  34625  LAS  VEGAS,  Hev.  89106  CHICAGO,  Illinois  60630 

1898  Drew  Street  1072  N.  Rancho  Drive  E1IICKS0N  COMMUNICATIONS 

Phone  (813)  461-4267  Phone  (702)  647-3114        5456  N.  Milwaukee  Avenue 

No  In-State  WATS  No  In-State  WATS  Phone  (312)  631-5181 

U.  u.t: :j.  UIDTC      Outside  i    onn  CiA   MOI  mm  »_    * Am • 


EST  1-800-321-3594   S*  1-800-327-1917    No  Nationwide  WATS    ^'5,*  1-800-634-6227   15  mln.  from  O'Hare! 
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Bicycle-Mobile 
Racketeering 


it's  time  to  pull  packet  radio  out  of  its  infancy! 


by  Steven  K.  Roberts  N4RVE 


My  ramblings  hardly  seem  like  a  bicycle 
trip.  It  hardly  even  seems  like  TRAV- 
EL sometimes,  with  the  familiar  intertwined 
layers  of  Daiaspace  swirling  around  me  no 
matter  where  I  roam.  Whether  clipped  into  a 
modular  jack  in  Jackson,  hunkered  down  at  a 
pay  phone  in  Phoneton,  or  prowling  through 
NET/ROMs  from  Netcong.  I  always  feel  a 
sense  of  connection  with  my  stable  electronic 
community.  Somehow;  the  pedaling  inter- 
ludes  seem  but  playful  diversions— an  end- 
less source  of  tales  and  insights  to  keep  those 
keyboard  fingers  exercised  while  living  com- 
fortably in  Daiaspace 

The  network  world  is  home  alright,  but 
culturally,  the  amateur  packet  community  is 
still  in  its  infancy.  For  well  over  a  decade,  a 
complex  society  has  been  developing  in  the 
large  computer  networks,  prowled  not  only 
by  the  original  hackers  but  by  a  diverse  cross- 
section  of  humanity. 

1  mention  all  this  because  hams  possess  a 
unique  set  of  tools  quite  the  envy  of  tradition- 
al net  workers  everywhere.  Yet  hams  have 
hardly  begun  to  develop  the  *  "nth-layer  proto- 
cols' (hat  govern  style  and  behavior. .  .the 
essential  underpinnings  of  human  culture.  In- 
stead, we  get  ***connected  and  talk  about 
our  technology  or  offer  hardware  for  sale. 
Very  few  true  personas  have  emerged— for 
fame  in  the  packet  community  comes  instead 
from  authoring  a  BBS  package  or  owning  a 
big-gun  digipeater. 

1  propose  that  we  make  every  effort  possi- 
ble to  outpace  the  limitations  of  our  demo- 
graphics and  use  these  new  tools  to  build  an 
electronic  neighborhood. 

Every  network  has  to  graduate  from  a 
period  of  self-examination  to  survive.  In 
the  early  on-line  days,  there  was  an  obsession 
with  i+who  we  are'  and  "what  all  this 
implies.*  I  remember  rhapsodizing  into  the 
night  on  the  CompuServe  CB  simulator, 
releasing  real-time  pheromones  into  the 
cosmos  and  tossing  thoughts  through  my 
electronic  window,  pausing  every  few 
minutes  to  comment  to  unseen  friends  about 
the  magic  of  this  medium.  We  soon  became 
as  gods,  dancing  through  the  ether  in 
porpoise-playful  alacrity,  weaving  and 
bobbing  among  the  indelicate  compu-boors 
and  DUMB-TERMINAL  USERS  WHO 


ALWAYS  SEEMED  TO  SHOUT  ALL  THE 
TIME,  There  was  an  endless  buzz  of  intellec- 
tual energy,  for  we  recognized  in  ourselves  a 
species  a-borninL1 

Then  we  matured,  forming  subcultures 
within  subcultures,  and  life  on-line  became 
every  bit  as  real  as  real  estate.  When  I  finally 
sold  the  house  and  moved  to  a  bicycle,  there 
was  nary  a  glitch  in  my  sense  of  home. 

And  it  wouldn't  BE  home  if  it  weren't 
robust,  diverse,  and  infinite  in  possibilities. 

Packet  radio  grows  now  on  the  fringes, 
enabling  another  major  step  in  disconnection: 
the  elimination  of  a  wire  umbilicus  to  the 
closest  network  node.  We  have  the  technolo- 
gy to  make  a  major  impact . . .  but  do  we  have 
the  culture?  Do  we  have  the  diverse  range  of 
intellects,  the  crazies,  the  impostors,  the  mad 
flame  rs,  the  playful  hackers,  the  sexy 
prowlers?  Or  is  packet  destined  to  remain  a 
mix  of  practical  messaging,  public  service, 
point-to-multipoim  technical  exchange,  fo- 
rum for  its  own  documentation*  and  DX  fron- 
tier for  those  burned  out  on  HF  contesting? 

It's  Up  to  all  hams.  Here's  a  suggestion: 
When  on  packet  AND  on  a  big  network,  take 
steps  to  download  culture  as  well  as  software. 
Inject  network  style  and  commentary  onto 
145.01;  seduce  wire -bound  networkers  into 
our  lair.  Proselytize.  Build  a  gateway.  Put 
your  SELF  onto  packet,  not  just  the  equip- 
ment. Bring  women  on  I  ine  and  flirt  with  them 
electronically,  Play  with  software-controlled 
multi-connects  and  build  mu  hi  port  confer- 
encing systems  to  speed  things  up.  And 


Photo  A.  Jlie  Winnehiko's  packet  station  uses  a 
Pac-Comm  Micropowrr-l  WC,  a  Yaesu  FT-290 
two  meter  radio,  and  a  Radio  Sttack  Model  100 
computer  with  its  display  an  integral  part  of  the 
hike  '$  console. 


then . .  .  let  the  madman  inside  come  out  to 
frolic  in  the  comparative  anonymity  of  life 
online. 

Now, .  .How  the  System  works 

First,  the  introductory  overview  piece  in 
this  scries  f  *On  the  Road  and  On  the  Air,* 
February  1988)  is  prerequisite  reading  for  the 
articles  that  follow.  Those  who  missed  the 
original  issue  and  want  a  photocopy,  send  SI 
to  the  Computing  Across  America  address  at 
the  end  of  this  article. 

At  its  heart,  of  course,  the  Winnehiko's 
packet  system  contains  a  TNC— the  original 
CMOS  unit  from  Pac-Comm  (which  is  about 
to  be  replaced  by  their  nifty  new  40mA  "*Mi- 
cropower-2"  unit).  The  TNC  is  stan- 
dard, .  .but  at  all  levels,  its  interface  to  the 
outside  world  is  non-traditional. 

The  board  is  buried  deep  in  the  console 
electronics  package,  so  its  status  LEDs  arc 
remoted  to  the  control  panel— along  with  a 
switch  for  power  and  another  to  allow  a  con- 
venient loopback  test.  Likewise,  on- board 
linear  voltage  regulators  are  disabled  to  save 
power,  since  the  bike's  efficient  switching 
supplies  already  provide  3,  5,  6,  9f  and  -12 
volts  in  addition  to  the  twin  12- volt  battery 
buses. 

The  radio  interface  is  a  bit  more  elaborate 
than  usual,  since  the  Yaesu  290  is  a  major 
communications  hub  in  this  mobile  system. 
The  TNC*s  push-to-talk  line  is  ORed  with 
both  software  and  handlebar  PTT  commands 
before  being  passed  on  to  the  radio;  a  similar 
merging  occurs  with  mike  and  speaker  lines 
through  a  small  'audio  nexus  board'  that 
includes  such  things  as  preamps,  a  4-pote 
fllter.  mixers,  and  so  on.  There's  quite 
enough  thought  required  to  run  the  system 
without  having  to  manually  establish  a  con- 
nection between  TNC  and  radio  every  time! 

Serial  Port 

Readers  may  recall  from  February  that  all 
data  communication  among  the  bike  systems 
takes  place  through  a  * 'serial  crossbar  net- 
work' under  control  of  the  bicycle  control 
processor  (BCP),  When  designing  the  ma- 
chine. I  knew  that  I'd  want  to  run  packet  in 
two  completely  different  settings:  on  the  road 
while  mobile,  and  through  the  HP  laptop 

73  Amateur  Radio  •  April,  1988    41 


Photo  B,  The  Pac-Comm  Micropower-2  TNC, 
buried  deep  within  the  console*  actually  appears  as 
a  node  in  the  serial  crossbar  network  controlled  by 
the  bicycle  control  praceutor  (BCP). 

while  parked.  It  was  also  essential  [hat  die 
hardware  architecture  allow  automation  of  all 
packet  functions  to  support  the  BBS  as  well  as 
future  security  and  telemetry  systems. 

The  TNC  appears  as  a  node  in  the  serial 
crossbar  network*  which  acts  as  a  central 
office  for  all  asynchronous  data  floating 
around  in  the  bike.  This  logic  can  be  con- 
trolled by  4-bit  commands  from  the  BCP  or 
overridden  via  a  front-panel  rotary  switch. 
It  does  its  job  with  an  array  of  74HC4016 
analog  switches  wired  to  permit  connection 
between  all  possible  pairs  of  transmit  and 
receive  data  lines . . ,  with  much  less  over- 
head than  a  traditional  LAN.  From  the 
TNCs  standpoint,  of  course,  the  only  mean- 
ingful connections  are  to  the  front-panel 
DB9  (for  the  HP  Portable  PLUS)  and  the 
Model  100. 

In  the  simplest  case,  the  laptop  drives  the 
TNC  with  no  other  system  components  pow- 
ered up.  Things  are  a  little  more  complex, 
however,  when  I'm  on  the  road.  Three  pro- 
cessors come  alive  and  work  together  to  sup- 
port a  packet  QSO, 

Besides  the  TNC,  a  heavily  modified  Mod- 
el 100  with  a  tree-structured  operating  system 
(Traveling  Software's  Booster  Pak)  runs  BBS 
and  terminal  software,  displaying  its  activity 
on  a  console  LCD*  For  the  last  few  thousand 
miles,  this  machine  has  been  processing  un- 
der the  delusion  that  it  has  a  normal  key- 
board, but  as  I  noted  back  in  February,  its 
parallel  console  port  is  tied  to  a  chunk  of 
interface  logic  owned  by  the  BCP. 

The  Handlebar  Keyboard 

To  understand  how  this  subsystem  works, 
it's  necessary  to  view  it  in  three  parts:  the 
handlebar  keyboard  itself,  the  interface  soft- 
ware, and  the  the  hardware  that  links  the  BCP 
to  the  Model  100. 

First,  there  are  a  total  of  eight  waterproof 
keys  on  the  grips,  four  on  each  side.  The 
connection  between  them  and  the  68HC11 
board  that  runs  the  bike  has  become  trivial. 
After  riding  a  few  months  with  a  flaky  hard- 
ware interface.  I  wised  up  and  tied  the  push- 
buttons to  an  input  port  through  some  Schmitt 
triggers.  Why  mess  around  with  timing  logic 
and  noise-sensitive  edge  detection  when 
there's  a  fast  and  lightly-loaded  CPU  spin- 
ning in  a  watt  loop  all  day  long?  The  BCP 
now  polls  an  input  port  to  see  what's  happen- 
ing back  on  the  handlebars. 

The  code  is  straightforward,  more  or  less. 
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Photo  C  The  Model  100  accepts  input  from  the 
eight  handlebar  keys,  which  are  routed  through 
Sehmin  triggers.  The  BCP  watches  for  activin 
transitions  at  the  keyboard  before jiirther  decoding* 

As  I  type  in  a  variant  of  parallel  ASCII,  the 
processor  watches  for  a  transition  from  **no 
keys  down"  lo  "any  keys  down, "  As  long  us 
that  condition  exists,  it  lights  a  console  LED 
and  ORs  together  any  active  bits  that  com* 
prise  the  character  to  be  latched  as  soon  as 
#*any  keys  down'  returns  to  "no  keys 
down.' '  This  eliminates  any  tendency  toward 
timing-sensitivity,  something  thai  would  be  a 
nightmare  on  bumpy  roads  with  Morse. 
Braille,  or  any  other  one-handed  system  re- 
quiring both  setup  and  strobe  actions. 

From  here,  a  few  checks  are  made  to  sec  if 
the  character  is  "ignore  me*  (FF  best)  or 
contains  bit  combinations  that  imply  a  local 
command  to  the  BCP  itself  Then  it's  passed 
on  to  decoding  and  lookup  logic.  In  short,  this 
maps  the  handlebar  character  onto  the  Model 
100's  key  switch  matrix,  assembling  an  8-bit 
value  that  contains  row  address,  column  ad- 
dress, and  a  special  bit  to  denote  simultaneity 
(control,  shift,  graph,  and  code  keys).  This 
byte  is  then  output  to  hardware  with  a  corre- 
sponding flash  of  another  console  LED. 

But  it's  not  ready  for  the  100  yet— that 
machine  expects  a  keyboard  full  of  of  passive 
switches  in  an  X-Y  matrix,  There's  an  active 
17-pin  interface  to  deal  with  here,  in  which 
decoded  column  strobes  are  exhaled  by  the 
100  while  row  data  are  inhaled.  To  emulate 
all  this,  a  comparator  watches  the  former, 
matching  them  against  a  decoded  version  of 
the  three  column  bits  in  my  synthetic  charac- 
ter byte.  When  a  match  occurs,  it  causes  the 
appropriately  decoded  row  code  to  be  gener- 
ated,., with  another  multiplexed  into  the 
same  cycle  if  the  key  has  a  simultaneous 
modifier, 

Handlebar  Key  /Character  Setup 

To  keep  things  reasonably  simple  for  the 
operator,  I  shuffled  the  handlebar  bits  enough 
to  allow  my  five  strongest  fingers,  working 
alone,  to  generate  lower-case  alpha.  The 
right  little  finger  causes  upper  case;  the  left, 
control.  The  left  ring  finger  signifies  numeric 
or  special  characters  (hmmm)  and  various 
combinations  of  those  three  yield  less-com- 
mon columns  on  the  code  chart  or  a  short 
library  of  frequently-used  words.  Alone,  the 
three  minor  fingers  produce  return,  back- 
space, and  space. 

The  thumbs  handle  2-  and  1 1 -meter  PTT, 
air  horns,  and  sirens.  The  fleshy  outsides  of 
the  palms  handle  two  of  the  three  dimensions 
in  the  54-speed  transmission,  and  the  entire 


hands  abort  their  typing  and  squeeze  like  hell 
when  the  disc  brakes  are  needed.  There  are 
many  degrees  of  freedom  remaining,  but  I 
need  to  steer  and  stay  sane  as  well. 

Ergonomics  of  Mobile  Packet 

Heh.  It* s  a  common  question:  "How  d'ya 
concentrate  on  the  road  when  running  thct 
computer?"  The  answer  is  that  the  two  activ- 
ites  occupy  such  different  parts  of  my  brain 
that  virtually  no  wet  ware  resource-manage- 
ment is  necessary,  (I  can  see  it  now;  my  last 
words  captured  in  a  RAMdisk  file  like  the 
data  in  a  DC-9f s  "black  box. ' *  They  peel  me 
off  a  mountain,  reconstruct  the  bike  like  an 
airplane  to  determine  the  cause  of  the  crash, 
and  find  in  a  file  called  LSTWRDS.DOC  the 
following  text:   "Aaaaauuuuggghhhhhhh- 

hhr) 

Actually,  running  bicycle-mobile  packet  is 
pure  pleasure— and  not  just  because  of  the 
naughty  sense  of  beating  trade-offs  by  invent- 
ing new  rules  and  then  ignoring  them.  The 
pace  of  packet  radio  is  slow  enough  that  the 
intrinsic  synchrony  of  a  handlebar  keyboard 
(limiting  me  to  about  30  wpm)  is  not  as  frus- 
trating as  it  would  be  in.  say.  a  GEnic  real- 
time conference  room.  In  a  perverse  way ,  it 
fits  bicycle  touring  perfectly 

Imagine  chatting  digitally  with  Sourcevoid 
Dave,  himself  car-mobile,  while  pedaling 
from  Palo  Alto  to  Menlo  Park.  Sending  mail 
to  an  Internet  friend  in  Sweden  while  negoti- 
ating city  streets.  Patching  together  15,000 
miles  of  NET/ROM  links,  including  two 
passes  through  the  wormhole,  while  waiting 
for  KA8ZYW  to  emerge  from  a  store  with  an 
armload  of  burrito  fixin's,  Gelling  directions 
to  W2ICZ's  house  in  Buffalo  while  pumping 
along  the  Lake  Erie  shore-  Watching  out  a 
restaurant  window  as  the  BBS  accumulates 
mail,  the  bike's  CON,  STA,  KEY,  DCD, 
PTT,  BUSY,  and  OK  lights  blinking  in  the 
dusk  of  an  unfamiliar  town  as  it  opens  its 
electronic  doors  to  a  tired  wanderer. 

Electronic  communication  is  an  essential 
part  of  today's  lifestyle.  My  perception  of 
ham  radio  changed  a  lot  when  1  realized  it 
could  be  much  more  than  a  celebration  of 
technology,  a  medium  for  competition,  and 
an  off-hours  hobby  for  those  not  already 
bumed  out  on  knobs  and  switches.  A  deli- 
cious melding  is  happening  now— a  synthesis 
of  widely  divergent  technologies. 

Readers  who  want  to  sample  network  life 
and  have  direct  access  to  Steve  and  his  online 
ramblings  (over  40  chapters  so  far,  as  well  as 
a  dozen  or  so  technical  articles),  sign  onto 
GEnie,  Use  a  modem  to  call  (800)  638-8369, 
and  when  connected,  hit  HHH  and  wait  for 
the  U#=  prompt.  When  it  appears,  type  con- 
trols followed  by  XJMU878TGENIE  and 
hit  RETURN.  Have  credit-card  or  checking 
account  data  ready— the  system  goes  through 
a  one-time  sign-up  and  then  bills  the  user 
S5  hour  for  subsequent  non-business-hours 
access.  Steve  can  be  reached  by  electronic 
mail  as  WORDY;  Larry  Ledlow,  the  editor 
of  73 ,  can  be  reached  online  as  L.  LEDLOW 
or  EDITOR73.  Finally,  please  note  that 
my  call  has  changed  from  KASOVA  to 
N4RVEJ 


INTERFERENCE? 


*  Interference  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

*  Security  Monitoring 
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*  VHF  and  UHF  Coverage 

*  Computer  Interface 

*  Speech  Synthesizer 

*  12  VDC  Operation 


New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection.  Calf  or  write  for  full  details  and  prices. 


/H  DOPPLER  SYSTEMS,  INC.  P.O.  Box  31819 
^  Phoenix,  AZ  85046 


(602  >  488-9755 


CIRCLE  15  ON  READER  SERVICE  CARD 


ORDER  TOLL  FREE 
(800)  426-2820 


<m> 


ICOM 


JC-900  SIX  BANDS  IN  ONE  MOBILE 

■  Remote  Controller,  Interface  A  Unit. 
Interface  B  Unit,   Speaker,  M+c  and  Cables 

-  Six  Band  Units  to  Choose 

■  Ten  Memories  pef  Band 
*  Programmable  Band  Scan 

-  Fiber  Optic  Technology 


KENWOOD 


FT-736R  VHF-UHF  BASE  STATION 

*  SSB.  CWP  FM  on  2  Meiers  and  70  cm 

•  Optional  50  MHz,  220  MHz  or  1 .2  GHz 

•  25  Watts  Output  on  2  Meters,  220  and  70  cm 
- 10  Watts  Output  on  6  Meters  and  1 .2  GHz 

*  100  Memories 


R-5000 
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R-2000 


SPECIAL  PRICE 
CALL  NOW 


SPECIAL  PRICE 
CALL  NOW 


^  HAMTRONICS,  INC 

4033  BROWNSVILLE  ROAD 

TREVOSE,  PA  19047 

(215)  357-1400   PA  Residents  &  Service  Info 

Hours  M,T,W— 9-6     Th-F— 9-8     Sat.— 9-3 

'  Prices  subject  to  change  without  notice  * 


Authorized  Sales  &  Service— Yaesu  ■  Kenwood  ■  Icom 


10  METER 
DX  IS  HOT! 


AND  YOU  CAN  WORK  IT  WITH 
THE  NEW  RANGER  AR  3500 


CIRCLE  309  ON  READER  SERVICE  CARD 


•  Convenient,  easy-to-use  front 
panel  controls 

•  AH  Mode  operation 

•  Switch  able  noise  blanker — highly 
effective  on  ignrtjon  noises 

•  tOO  Hz  per  step 

•  Programmable  band  scanning 

•  Five  selectable  memory  channels 

•  Split  frequency  operation 

•  Easy-to-read  LED  frequency  display 

•  Available  m  outputs  of  30  &  100  watts 

•  Microphone  and  power  cord  supplied 

RECEIVER 

Frequency  Range  28,0000-29.9999  MHz 
Circuit  Type  Superhet,  dual  conversion 
Clanfier  Range:  ~5Q0  Hz 
Sensitivity:  SSB  &  CW  better  than  0,3  nV  tor 

10  dB  S+N/H  FM  bettor  than  0  5  >iV 
Selectivity  -6dB         -60dB 

SSB  CW    2  6  KHz    4  7  KHz 

AM.  FM       6.0  KHz     18  KHz 

TRANSMITTER 

Frequency  Range  £80000-29  9999  MM* 
Power  Output  30  watt  Model  SSB— 25  Watts, 

AM  FM— &  watts,  CW-30  Watts 

Input  12  5  VDC,  6A  Max 
Power  Output:  100  watt  Model"  SSB— 100  Watts, 

AM  FM— 30  Watts.  CW-150  Watts 

Input  12  5  VDC,  25A  Max 

WARRANTY 

Limited  one  year  warranty  by  Clear 
Channel  Corporation  of  Essaquah.  WA. 

AR3500G-30W  (Reg.  359)....., Call  Us 

AR3500-100W  (Reg.  449| .........Call  Us 

Scan.  Mic  &  Mod  installed  . . $45.00 

SP-1  Speech  Processor; ..^ 33.00 

CW  BcL  Auto  break-in  ..,* ,++1139.95 

3  Element  Beam  26-30  MHz... 89.50 

Penetrator  Mobile  An! ...44.95 

R5-7APwrSupfor30W.... « 49.95 

RS-35APwSupfor1Q0W.... ....134.95 


Quantity  Pncing  Available       Foreign  Orders  Accepted 

Orders  received  by  1  PU  PST  shipped  UPS  same  day, 

COO  VISA  HC  Neit  day  UPS  delivery  available 

ORDER  DESK  ONLY  —  NO  TECHNICAL 

(800)854-1927 


ORDER  LINE  and  or  TECH  HELP 
(619)744-0728 


FAX  { 619 )  744-1943 


W™% 
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COMPANY 

13Z0  Grand  San  Marco* 

California  92069 
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MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 

Hi  Pro  HPC201  MICROPROCESSOR  REPEATER 

CONTROLLER  &  AUTO  PATCH 


HPC201E  DELUXE 
MICROCOMPUTER 
(AS  SHOWN) 
THE  AUTO  PATCH  IS 
CAPABLE  OF  60 
EMERGENCY  AMD 
300  USER  SPEED 
DIAL  NUMBERS  & 
INFORMATION  TO 
PROGRAM  THE 
SPEED  DIALER 
SUPPLIED 
WITH 
ORDER. 


THE  HP201E  DELUXE 

MICRO  COMPUTER  IS  AVAILABLE 

FOR  LESS  THAN  $500.00  COMPLETE 


LISTED  BELOW  ARE  SOME  OF  THE  FEATURES  AND  FUNCTIONS 
OF  THE  HP201E  DELUXE  CONTROLLER  &  AUTO  PATCH 

n  MICROPROCESSOR  CONTROL  WITH  16  DIGIT  DECODER 
n  USER  PROGRAMMABLE  CODES  BY  RADIO  OR  TELEPHONE 

#3  USER  PROGRAMMABLE  I.D,  BY  RADIO  OR  TELEPHONE 

#4  REPEATER  RINGUP  AUTO  PATCH  WITH  ON  OFF  CODES 

=5  UNIVERSAL  PULSE  DIALER  WITH  ADJUSTABLE  SPEED 

#6  SINGLE  OR  MULTl  DIGIT  AUTO  PATCH  ACCESS  CODE 

#7  AUTO  PATCH  TIMER  TIME  OUT  WARNINGS 

08  CALLER  CONTROLLED  REVERSE  AUTO  PATCH  WITH  USER 

PROGRAMMABLE  ACCESS  CODES 
#9  EXCUENT  AUTO  PATCH  AUDIO  WITH  ADJ   INPUT  &  OUTPUT 

LEvas 

H0  SMART  AUTO  PATCH 

#11  DIAL  9  FIRST.  P8X  FEATURE 

#12  SEPARATE  REVERSE  AUTO  PATCH  ON/OFF  COMMAND 

013  COMPUTER  PRINTOUT  OF  SPEED  DIALER  NUMBERS 

#14  TOLL  RESTRICT  WITH  OWGFF  COMMAND  AND  ADJ,  MIN.  AND 
MAX  NUMBER  OF  DIGITS  TO  BE  DIALED 

015  COURTESY  TONE  NOTIFICATION  OF  AP.  STATUS 

016  USER  AND  EMERGENCY  SPEED  DIALER  INHIBIT 
#17  REDIAL  CAPABILITY  OF  LAST  NUMBER  DIALED 

*18  EXPANDABLE  TO  OVER  800  SPEED  DIAL  NUMBERS 


HERE  IS  A  LOW  COST  REPEATER  CONTROLLER 

AND  AUTO  PATCH  THAT  ANYONE  CAN  AFFORD 

WITH  A  CHOICE  OF  STANDARD  OR  DELUXE 

PROGRAMS  JUST  JAMM  PACKED 

WITH  OWNER  AND  USER 

FUNCTIONS,  THE  SMALL 

SIZE  ALONG  WITH 

LOW  CURRENT 

DRAIN  AND 

STATE  OF  THE  ART 

DESIGN  WITH 

ALL  FEATURES 

REQUIRED  FOR 

TODAY'S 

DEMANDING 

REPEATER 

OWNERS  AND 

OPERATORS. 

OVER  80  USER 
FUNCTIONS 


019  INPUT  TO  DISABLE  AUTO  PATCH  WHEN  LINE  IS  IN  USE, 
ALLOWING  MULT  USE  OF  PHONE  LINE 

020  TRANSMITTER  SHUTDOWN  WITH  PRESENCE  OF  TONE 
-2 1  UNIQUE  TONE  NOTIFICATION  OF  A  P  DISCONNECT 

#22  ADJUSTABLE  AUTO  PATCH  TIME  OUT  TIMER 
123  DTMF  TONE  MUTE  AND  COVER  TONE  MASKING 
£24  REPEATER  TIME  OUT  TIMER  WARNINGS 

#25  PROGRAMMABLE  IDENTIFIER  OVER  THE  AIR  AND  OVER  THE 

PHONE  LINE 

#26  SEVEN  DIGIT  CONTROLLER  COMMAND  CODES 

*27  SMART  CW  IDENTIFIER.  IDENTIFIES  AFTER  INPUT  CARRIER 
DROPS  AND  AFTER  FINAL  Q50 

#28  O.K.  NOTIFICATION  OF  VALID  FUNCTION  CHANGE 

#29  BATTERY  BACKUP  NOTIFICATION  WITH  BATTERY  BACKUP 
CAPABILFTY. 

030  CAN  BE  ORDERED  TO  USER  INITIAL  POWER  UP  FUNCTIONS 
AND  MASTER  CODE  AND  IT  ALL  WILL  LISTED  ON  THE 
SUPPLIED  COMPUTER  PRINT  OUT 

-31  BURGLAR  AND  FIRE  ALARM  INPUT  WITH  SPECIAL  ALERT 
FUNCTION 

#32  SEVEN  500  MA  OPEN  COLLECTOR  CONTROLLER  OUTPUTS 


SEE  YOU  AT  DAYTON! 


A5K  ABOUT  OUR  REPEATERS.  LINKS, 
RECEIVERS.  TRANSMITTERS,  C.O.R'S  AND 
COMPLETE  REPEATER  SYSTEMS 


PLUS 

MUCH  —  MUCH  —  MORE 


Maggiore  Electronic  Laboratory 

600  WESTTOWN  RD+  TELEX:  499-074 1-MELCO 

WEST  CHESTER. PA  19382     PHONE  215-436  6051 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  47  ON  READER  SERVICE  CARD 


Number  1 5  on  your  Feedback  card 


Chod  Harris  VP2ML 

PO  Box  4881 

Santa  Rosa  CA  95402 

New  DXCC  Rules 
and  Awards 

At  its  regular  January  meeting, 
trie  Board  of  Directors  of  the 
ARRL  voted  to  update  the  DX 
Century  Club  (DXCC)  rules,  and 
to  sponsor  some  new,  single-band 
awards. 

These  changes  resulted  from  a 
comprehensive  study  of  the  entire 
DXCC  program,  dating  back  to 
July  1986,  At  their  July  1986  meet- 
ing, the  Board  directed  the  DX 
Advisory  Committee  (DXAC)  to 
"consider  the  advisability  of  re- 
structuring DXCC."  This  study 
was  intended  to  be  far-reaching. 
The  Board  motion  said,  "This 
group  will  not  be  precluded  from 
considering  any  possibilities,  up 
to  and  including  even  a  'fresh 
start'  award,  replacing  the 
present  DXCC.M 

Over  the  next  16  months,  three 
subcommittees  of  the  DXAC,  and 
the  DXAC  as  a  whole,  looked  into 
ail  aspects  of  the  DXCC  program. 
The  group  solicited  comments 
from  DXers  all  over  the  world. 
They  were  rewarded  with  about 
T500  opinion  polls,  comments, 
letters,  suggestions,  and  ideas. 
The  sixteen  members  of  the 
DXAC  then  produced  a  carefuity- 
constdered,  well-reasoned  up- 
date to  the  entire  DXCC  program. 

In  his  cover  letter  to  the  ARRL 
Board,  DXAC  Chairman  John  Par- 
rott  W4FRY  says.  "The  cliche  If  it 
ain't  broke,  don't  fix  ft/  became 
the  battle  cry  of  the  DX  community 
worldwide  when  it  became  known 
that  the  DXAC  was  studying  (he 
possibility  Of  restructuring  the 
DXCC  program.  The  message 
the  DXAC  received  was  loud  and 
clear:  add  a  few  more  awards, 
clarify  and  simplify  some  of  the 
rules,  but  don't  change  the  basic 
program— just  fine-tune  it/'  John 
continues,  "Many  worthy  recom- 
mendations were  considered  and 
discarded  because  they  were  not 
practical  to  implement  or  manage. 
Other  majority  recommendations, 
such  as  dropping  or  shelving 
DXCC  countries  that  have  been 
inactive  for  Jong  periods  of  time, 
were  considered  as  not  being  in 
the  best  interest  of  the  DXCC 
program." 


Hams  Around  the  World 

Even  without  making  major 
changes  to  the  program,  the  DX- 
AC review  will  have  considerable 
impact  on  DXCC  and  DXing  in  the 
future.  Here  are  some  of  the  new 
DXCC  rules,  and  how  they  affect 
DXers. 

Single-Band  Awards 

The  new  DXCC  rules  provide 
for  three  additional  single  band 
DXCC  awards,  DXers  will  soon  be 
able  to  apply  for  awards  on  80,  40 
or  10  meters,  as  well  as  the  previa 
ously  existing  awards  tor  160,  6 
and  2  meters,  The  application 
deadlines  for  these  new  single- 
band  awards  will  be  phased  in 
over  the  next  year,  to  ease  the 
workload  at  the  DXCC  desk  in 
Newington.  For  example,  applica- 
tions for  the  10-meter  single  band 
award  will  be  processed  starting 
July  I,  1988,  with  the  80  and  40 
meters  awards  starting  November 
1 ,  1 988,  and  May  1 , 1 989,  respec- 
tively. These  dates  are  the  appli- 
cation dates.  Contacts  for  each 
award  may  be  made  after  the  date 
of  the  start  of  post-war  DXCC: 
November  15, 1945. 

They  chose  the  early  start  date 
specifically  to  reward  old-time 
DXers,  without  penalizing  new- 
comers. The  League  is  still  smart- 
ing from  the  outcry  that  ensued 
when  they  used  January  1,  1975 
as  the  start  date  for  the  CW 
DXCC. 

There  is  a  new  wrinkle  to  the 
application  procedure  for  these 
single-band  awards.  All  previous 
DXCC  awards  were  numbered  in 
order  of  date  the  application  was 
received.  When  the  160  meter 
DXCC  started,  for  example, 
W1BB  showed  up  early  in  the 
morning  at  ARRL  Headquarters  to 
be  the  first  to  submit  his  applica- 
tion, and  get  160  meter  DXCC  *1 . 
For  these  new  single-band 
awards,  the  ARRL  will  accept  ap- 
plications during  a  two-week 
"window"  prior  to  the  official  ap- 
plication date.  Thus,  applications 
for  10-meter  DXCC  wilt  be  collect- 
ed June  15-June  30.  The  ARRL 
will  ihen  review  all  applications  re- 
ceived by  July  1,  and  award  the 
certificates  in  order  of  most  coun- 
tries confirmed.  The  station  with 
the  highest  10-meter  country  total 
gets  #1 ,  and  so  on  J  n  case  of  ties, 
the  stations  will  get  the  same  num- 
ber, and  the  subsequent  number 
will  be  skipped.  Applications  re- 


ceived after  July  1,  1988,  will  be 
numbered  in  order  of  date  re- 
ceived, The  same  procedure  will 
be  used  for  60  and  40  meter 
single-band  DXCC  awards. 

DXCC  Country  Criteria 

The  DXAC  also  clarified  one  of 
the  more  controversial  parts  of  the 
DXCC  rules:  the  country  criteria 
These  are  the  guidelines  whereby 
new  countries  can  be  added  to  the 
DXCC  list,  The  DXAC  eliminated 
some  of  (he  ambiguities  and  fuzzy 
language  from  the  old  rules,  and 
incorporated  some  of  the  informal 
country  criteria  that  the  DXAC  has 
been  using  for  many  years,  but 
seldom  published. 

To  determine  if  en  entity  is  suffi- 
ciently independent  to  qualify  as  a 
new  country  for  DXCC,  some  of 
the  characteristics  to  be  consid- 
ered include  membership  in  the 
UN  or  specialized  agencies  of  the 
UN,  such  as  the  ITU;  authorized 
use  of  ITU-assigned  call  sign  pre- 
fixes; diplomatic  relations  with 
Other  countries  and  maintaining  a 
standing  army;  and  regulation  of 
commerce,  trade*  customs,  immi- 
gration, and  licensing,  and  the  is- 
suance of  currency  and  stamps. 

Another  clarification  of  the 
country  criteria  might  be  called 
the  anti-Pribolof  rule.  The  Alaska 
DX  Association  has  been  trying 
for  years  to  add  the  Pribolof 
Islands  to  the  DXCC  list,  on  the 
grounds  that  they  are  more  than 
225  miles  from  the  mainland  of 
Alaska.  Their  petition  was  consis- 
tently denied,  based  on  the  pres- 
ence of  other  islands  between  the 
mainland  and  the  Priboiofs. 

The  new  DXCC  rules  are  unam- 
biguous, and  will  prevent  any  con- 
flicting interpretation  such  as  the 
Alaska  DX  Association  issue. 

Deletion  Criteria 

A  new  section  of  the  DXCC 
rules  is  the  deletion  criteria. 
These  rules  spell  out  the  circum- 
stances under  which  a  country  is 
removed  from  the  DXCC  list. 
Again,  this  is  a  formal  presenta- 
tion of  a  collection  of  informal 
rules  that  had  been  used  for 
years.  Among  the  reasons  for 
dropping  a  country  from  the  DX- 
CC fist  are: 

•Annexation.  This  is  when  a  coun- 
try is  taken  over  by  a  neighbonng 
country,  such  as  when  China  an- 
nexed Tibet. 

•Unification.  This  is  when  two 
neighbors  combine  under  a  single 
government. 
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•Partition.  This  is  when  a  country 
is  split  into  more  than  one  country. 

•independence. 

Accreditation  Criteria 

No  single  part  of  the  DXCC 
rules  causes  more  problems  than 
the  accreditation  criteria,  under 
which  a  given  amateur  operation 
from  a  DXCC  country  is  accepted 
for  DXCC  credit.  From  the  days  of 
Don  Miller's  lawsuit  against  the 
League  after  having  one  of  his 
operations  not  accepted,  to  the 
recent  controversy  surrounding 
Frank  Turek's  Mt.  Athos  opera- 
tion, the  accreditation  criteria 
have  been  the  center  of  ill  feelings 
and  misunderstandings.  The  DX- 
AC fine-tuned  the  accreditation 
rules  by  spelling  out  some  of  the 
documents  that  would  make  the 
operation  acceptable  for  DXCC 
credit.  These  include  contract 
agreements  with  governments, 
details  of  "license'  authoriza- 
tions, and  detailed  landing  infor- 
mation for  uninhabited  islands. 

Other  Changes 

The  three  new  single-band 
awards  are  the  most  dramatic 
changes  in  the  DXAC  report,  but 
there  are  many  other,  more  subtle 
updates  in  the  new  rules.  For  ex- 
ample, the  DXCC  rules  now  spell 
out  how  to  get  on  the  DXCC  Honor 
Roll,  and  specify  thai  new  Honor 
Roll  recipients  will  be  listed 
monthly  in  QST.  There  is  also  a 
provision  for  a  #1  Honor  Roll 
plaque  for  those  DXers  who  have 
worked  every  country  on  the  cur- 
rent DXCC  list.  Another  new  rule 
involves  QSL  cards:  each  card 
must  contain  the  call  signs  of  both 
stations,  the  country,  mode,  date, 
time,  and  frequency.  {Note  that 
signal  reports  are  not  required  for 
DXCC  credit.)  The  OXAC  recog- 
nized that  the  addition  of  new 
awards  and  more  detailed  rules 
might  increase  the  workload  of  the 
DXCC  branch. 

Thus  they  suggested  that  the 
League  investigate  the  possibility 
of  having  the  initial  100  cards  for 
DXCC  checked  by  volunteers,  at 
other  than  ARRL  HQ  .  as  is  done 
for  most  other  awards.  This  sug- 
gestion was  send  to  the  Member- 
ship Services  Committee  of  the 
ARRL  Board  for  further  study. 

The  DXAC  study  of  DXCC  re- 
structuring has  cleared  up  many 
of  the  problems  with  the  existing 
DXCC  rules.  Although  this  is 
unlikely  to  be  the  last  word  in 
DXCC,  their  efforts  will  have  a 
significant  impact  on  the  DXCC 
program  for  years  to  come.  HI 
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The  Mean  Little  Kit 

Th*s  24-pnece  kfl  ol  computer  electronic  toots  includes 
7  screwdriver  sizes  adjustable  wrench,  2  pair  pliers, 
wire  stripper,  knile.  alignment  tool,  stainless  rule,  he* 
key  set,  scissors.  2  flexible  files,  burnisher,  soldering 
iron,  solder  aid.  coil  of  solder,  and  de soldering  braid 
Highest  quality  padded  zipper  case  measures  approah 
maiely  6x9*  13  4"  inside  Send  check  c*  money 
ordef,  of  ctwge  VISA  or  MASTERCARD  We  pay  the 
snipping  cnarges  Guaranteed  satisfadwn  Free  tool 
catalog  on  request 

Order  JTK-6  Tool  Kit  ....... . .  .$69.00 

Jensen  Tools  Inc. 

Depl.  158  7815  S.  48th  St. 
Phoenix,  AZ  65044-5399  (602)  968-6231 


5-100  MHz  PREAMPLIFIERS 

NF 

G          P(1dB)    S 

WLA21 M     3dB 

13dB    8dBm    54 

WLA22M     4 

11          12          58 

WLA23M     4 

22         12          83 

WLA24M     3 

20         18        109 

430/50  MHz  CONVERTER 

RXC431 

.15uV       20dB     99 

I 


CIRCLE  245  ON  READER  SERVICE  CARD        I 


WILAM  TECHNOLOGY,  Div.  of 

WI-COMM  ELECTRONICS  INC. 

P.O.  Box  5174,  MASSENA,  NY.  13662 
(3!5)  769^8334 


CIRCLE  319  ON  READER  SERVICE  CARD 


Introducing 

the  True  Value  Software 

TVS-701 B  REPEATER  CONTROLLER 

Controls  Repeaters  &  Remote  Links 

and  is  Fully  Remotely  Configurable 

(no  ROMS-no  jumpers) 

The  70 IB  also  monitors  batteries,  power 

levels,  etc.  w/voltage  telemetry  and 

alarm  features. 

Protection-  Power  failure  protected  w/ watchdog 

timer  &  EEPROM 

Security-  Four  levels  of  control  security 

Versatility-  74  functions  and  digital  inputs/ 

outputs  for  auxiliary  control  &  alarms 
Reliability-  50  accumulated  years  of 

mountamtop  operation 

ALL  YOURS  FOR  LESS! 

Easy  to  build  kit  price. $190 

Assembled  and  tested  $300 

CALL  OR  WRITE  TO  NOW: 

True  Value  Software 

2805  E.  Sherran  Ln. 

Phoenix,  AZ  65016 

602-956-42SS 


Discover 


SEE  MW  IC'ff  BDIHS  W! 


Contact   Jim,   W4THU  for  free  ealilog 
(send  fti    for   1st  ClMa  ocsiagei 
Bo*  6199.        PurtHmuin,   v*         47103 
(Defter   irxgj*ric*  vttcaaae) 


Scmetnmf  tfe»* 


804*484-0140 

ii  CAROLINA  VI WW  ii 


Tn*  o**t  T5  h  mt«nn*  around?  Pf&b*o)irt  wh*n 
you  heir  one,  rouJ II  mint  one,  You  cen  use  II  on 
ell   bandt  with  a  trininatch>     Feed   it  with  com. 

t  ■  i 

All    Radio  WORKS  pwoucts  are  maoc  with  frioe  ok 

T*C   AfCRlCAN  SlOE.     IN  VAAJ&A, 


CIRCLE  307  ON  READER  SERVICE  CARD 


CIRCLE  ISO  QN  READER  SERVICE  CARD 


o 


Low-Cost,  High  Gain  SW  Antenna 

While  expensive  trap  dipoles 
offer  satisfactory  international 
broadcast  reception,  they  do  so  at 

the  expense  of  other  frequency 
bands.  Why  pay  more  for  an 
antenna  that  gives  you  less? 

I  tp*  The  Grove  ANT2  Skywire 
offers  full  100  kHz-30  MHz 
frequency  coverage  without 
compromises  and  may  be  erected 

in  a  variety  of  convenient  con- 
figurations. Designed  for  use  with 
any  general  coverage  receiver  or 
shortwave,  medium  wave  or  long 
wave  radio. 


By  Bob  Grove 
WA4PYQ 


EQUIP-fow 


Tips  from  ihe  expert  on 
boosting  the  performance 

of  your  radio  equipment. 


The  Grove  ANT2 
Skywire  is  a  66-foot* 
long  outdoor  dipole 
constructed  of  heavy - 
gauge  copper  wire  and 
featuring  professional  porcelain  insulators  and 
a  custom  connector  ready  for  your  PL-259- 
fitted  coax  cable  (50  or  72  ohm).  Full  instruc- 
tions included. 

Only  *19  plus  $150  UPS  shipping  in  US 

A  Grove  Enterprises 

140  Dog  Branch  Road  Brasstown,  NX.  28902 

(704)  837  9200 or  (MC.  Visa  &  COD  only}  1-800438-8155 


SRC - 1 0 

REPEATER/LINK 

CONTROLLER 


DTWF  muting 

Intelligent  iDer 

Auxiliary  outputs 

Easy  to  Interface 

Aiarm  monitor  inpui 

Telemetry  reipome  torn* 

Low  power  CMOS,  Z2ma  @  12v 

Dvtaiedl  appJtcaftOA  manual 

Pio^rammabie  COS  potantiea 

Rtpsater  A  link  courtesy  tone* 

Synlhettifrd  link /remote  base  capability 

$149.00  "W 

CREATIVE  CONTROL  PRODUCTS 

31 8S  Bunting  Avenue 

Grand  Junction.  CO  BTS04 

(303)  *M  M05 


CIRCLE  306  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 
PL-259/USA 
8*  ISP  1050 
63822 
PI-2WST 

UB-tTti 

UG-ilPU 
UG-21B/U 

990RN 

UG-21CW9913 
!jG<83AJ 


Description 
UHF  Mm  Phenolic.  USA  made 
Pi-259  Phenolic.  Amphentf 
Pi  259  Teflon,  Amphenoi 
UHF  (Male  Srner  Teflon.  US* 
Reducer  for  PQ-Sfi 
Reducer  for  R&  59  ilsMB 

t*MateR^.2n.2i4.Ampheno» 
N  Make  &&4r  213,  2l4,Kfigi 
N  Male  Pin  for  991 3, 9086, 82  H 

Me,  UG- 2 1DW&UG-2 IB/UN's 
N  Male  for  RG^S  with  9913  Pin 
tl  Male  for  ftG-  8  w  ith  99 1 3  Pin 
*  Male  to  SO  239,  Teflon  USA 
N  Femate  to  PL-259,  Teflon  USA 


Price 
$    60 

as 

ISO 
1-50 

.20 
.20 

2.95 
4.00 

1.50 
3.95 
4.75 
5.00 
5.00 


"THIS  LIST  REPRESENTS  ONLV  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 
PRICES  SUBJECT  TO  CHANGE 
VISA,  MASTERCARD,  ADD  4% 

UPS  C.O.D.  ADD  $2  25  PER  ORDER 


CIRCLE  1  IS  ON  READER  SERVICE  CARD 


CONTACT  YOUR  DEALER 

FOR  MORE  INFORMATION 

Amateur  Radio  Baluns- 
Traps-Remote  Coaxial  Switches 

Or  Write  To: 
UNADILLA  DIV,  of  ANTENNAS  ETC. 

PO.BOX2I5BV    ANDOVER.  MA  01810 
617-4757831 
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CIRCLE  136  ON  READER  SERVICE  CARD 


N 


Number  16  On  your  Feedback  card 


EW  PRODUCTS 


Compiled  by  Rebecca  Niemela 


PRODUCT  OF  THE  MONTH 

SR-1 5  SCANNING  RECEIVER 

Cobra  announces  its  new  miniaturized,  100-channel  unit  with 
electronic  digital  tuning  and  five  memory  banks.  The  SR-15  is  a 
pocket-sized  hand-held  scanner.  This  unit  ($300  suggested 
retail)  features  1 1-band  coverage  for  police,  fire,  paramedic, 
government,  military,  aircraft,  business  and  amateur  radio 
broadcasts.  There  are  many  automatic  operating  functions, 
including  normal  scan,  automatic  search,  channel  lockout,  chan- 
nel priority,  selective  scan  delay,  channel  hold,  and  manual  scan. 
Its  five  memory  banks  stores  up  to  20  frequencies  each. 

The  SR-1 5  scanner  is  6*  H  x  2%*"  W,  Accessories  include 
flexible  rubber  antenna,  rechargeable  NiCd  battery  pack,  AC 
adapter/charger,  earphone,  and  carrying  case.  For  more  infor- 
mation contact:  Cobra  Consumer  Electronics  Group/Dynascan 
Corp.,  6500  West  Cortland  Street,  Chicago  IL  60636,  (312)  889* 
8870  or  circle  Reader  Service  number  201. 
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EPSILON 


Epsilon  is  marketing  a  software 
package  for  the  long-wire  antenna 
experimenter  called  Long  Wire 
Pro  This  software  allows  the  user 
to  model  several  horizontal  wire 
antennas  and  optimize  their  use, 
even  before  starting  construction. 
It  takes  into  account  wire  length, 
height,  tilt  with  respect  to  the  hori- 
zon, kind  of  ground,  and  (when 
using  vees  and  rhombics)  the 
apex  angle,  all  to  determine  radi- 
ating lobe  alignment.  Using  the 
above  factors,  the  program  gener- 
ates a  sinusoidal  projection  of 


radiated  power.  It  shows  the  re- 
sulting pattern  over  a  half  hemi- 
sphere at  a  time.  One  sees  how 
the  lobes  are  formed  and  how  they 
are  affected  by  various  trade-offs 
in  design.  It's  astonishing  how 
misleading  the  usual  2-dimen- 
sJonal  patterns  m  most  antenna 
books  can  be. 

The  Long  Wire  Pro  software  is 
$35.  For  more  information  con* 
tact:  Epsiton  Company.  Box  715. 
Trumbull  CT  0661 1.  (203)  261- 
7694,  or  circle  Reader  Service 
number  203. 


Pac-Cbmm 


TINY-2 


TINY  TNC-2 

Pac-Comm  announces  a  totally 
redesigned  TNC-2  clone,  which 
uses  unmodified  TAPR  TNC-2 
software.  This  new  Tiny  TNC-2  us- 
es an  integrated  circuit  modem 
and  simplified  circuitry.  This  in- 
sures reliability  and  size  reduction 
at  a  much  lower  cost.  The  1200- 
baud  unit  includes  as  standard 
features:  32K  RAM,  32K  EPROM, 

RS-232  and  TTL  compatibility, 
watchdog  limer.  modem  discon- 
nect header,  switch  selectable 


terminal  baud  rates,  and  12V  DC 
operation.  The  Tiny  TNC-2  is 
about  half  the  size  of  the  original 
TNC-2,  and  comes  fully  assem- 
bled and  tested. 

The  Tiny  TNC-2  retails  for  $120, 
plus  tax  and  shipping,  To  order, 
call  (800)  223-3511  (in  Florida. 
(813)874-2980).  For  additional  in- 
formation, the  address  is;  Pac- 
Comm  Radio  Systems,  lnc,t  3652 
W\  Cypress  Street,  Tampa  FL 
33607,  (813)  674-2980,  or  circle 
Reader  Service  number  204. 


AVCOM 

AVCOM  of  Virginia,  Inc.,  re- 
cently developed  the  SCPC- 
20O0E  Single  Channel  Per  Carrier 
Receiver  to  receive  FM  SCPC  sig- 
nals from  satellites  operating  in 
the  3,7-4.2  GHz  band.  The 


SCPC-2O00E  is  capable  of  tuning 
up  to  4  specific  crystal-con  trolled 
channels  from  a  transponder,  and 
adapting  to  variety  of  de-empha- 
sis requirements.  A  sophisticated 
phase-locked  cavity  oscillator 


referenced  to  an  oven  warm 

crystal  oscillator  provides  excep- 
tional frequency  stability.  The 
SCPC-20Q0E  allows  very  high  au- 
dio or  data  signal-to-noise  ratios. 

The  SCPC-2000E  receiver 
comes  with  a  Mo-2  or  t-to-3  ex- 
pander module,  selectable  low* 
pass  15,  7.5,  and  5  kHz  audio 
filters,  on-board  driver  stage  for 
low-impedance  headphones,  and 
wideband  or  narrowband  models. 


The  SCPC-20O0E  is  rack-mount- 
abie  and  may  be  used  with  the 
AVCOM  SS-1000  SCPC  de- 
modulator for  simultaneous  re- 
ception of  additional  channels. 
Suggested  retarl  price  is  Si, 875. 
For  more  information  contact: 
Kevin  Nolan,  at  AVCOM  of  Virgin- 
ia Incorporated,  500  Southfake 
Blvd.T  Richmond  VA  23236.  (804) 
794-2500,  Or  circle  Reader 
Service  number  202, 
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MORSE  TUTOR 

GGTE  announces  Morse  Tu- 
tor©,  Version  2,1,  It  teaches  the 
International  Morse  Code,  and  im- 
proves the  skills  of  those  already 
familiar  with  the  code. 

Morse  Tutor  is  available  for  IBM 
PC,  XT,  AT  and  equivalents.  The 
program  features  both  the  Stan* 
dard  Method  (words  and  charac- 
ters at  same  speed)  and  the 
Farnsworth  method  (characters 
sent  faster  than  the  actual  word 
rate)  Morse  Tutor  also  constructs 


and  generates  random  QSO-type 
code  practice.  Users  can  calibrate 
the  program  for  different  PC  clock 
speeds  from  the  keyboard. 

Morse  Tutor  sells  for  $19.95 
pfus  $2  for  shipping  and  handling 
(California  residents  please  add 
$1.20  sales  tax).  To  order,  send 
check  or  money  order  to  GGTE, 
21881  Summer  Circle,  Dept. 
MTS,  Huntington  Beach  CA 
92646,  Dealer  inquiries  are  wel- 
come. Circle  Reader  Service 
number  206  for  more  information. 


GLB  ELECTRONICS 

GLB  Electronics  announces  a 
digital-in,  digital-out  data  radio  de- 
signed for  high-speed  packet  link- 
ing. The  Netlink  220  High-Speed 
Data  Transceiver  features  220- 
225  MHz  simplex  operation,  2 
watts  of  output,  and  a  data  rate  of 
19.2  KB.  The  design  was  opti- 
mized for  digital  data  transmis- 
sion, providing  a  superior  alterna- 
tive to  the  adaptation  of  voice 
equipment.  One  can  adapt  it  to 
use  with  any  Node  Controller  ca- 
pable of  generating  and  accepting 
5-voit  CMOS  logic  levels,  such  as 
the  TN02A. 


The  Netfink  uses  FSK  mod- 
ulation, requiring  a  25-kHz 
receiver  bandwidth  at  19.2  KB. 
Its  operational  temperature  range 
is  -30  to  +60  degrees  CF  making 
it  suitable  for  use  at  sites  having 
uncontrolled  ambient  tem- 
peratures. It  meets  Part  97 
specifications. 

The  list  price  is  $799,  $699 
Amateur  net.  For  further  informa- 
tion, contact  GLB  Electronics, 
Inc.,  151  Commerce  Pkwy, 
Buffalo  NY  14224.  (716)  675- 
6740,  or  circle  Reader  Service 
number  208. 


EASY-UP  ANTENNA  BOOK 

Easy -Up  Antenna  for  Radio 
Listeners  and  Hams  is  a  practical 
antenna  book  for  radio  amateurs 


and  prospective  radio  amateurs, 
as  well  as  for  shortwave  broad- 
cast, FM  broadcast,  medium 
wave  broadcast,  LW,  utility  and 
scanner  radio  listeners,  AN  of  the 
basic  and  some  of  the  more 
advanced  antennas  are  covered. 
The  antennas  in  it  are  easy  to 
construct,  erect,  and  put  into 
operation. 

The  handbook  is  in  two  parts. 
The  first  is  for  radio  listeners,  the 
second  for  hams.  Information  in 
both  parts,  however,  that  is  valu- 
able to  both  hams  and  listeners. 

This  157-page  book  sells  for 
$16.95  plus  $2  P  +  H.  For  further 
information  contact:  Edward  M 
Notl  W3FQJ,  Box  75  Chalfont  PA 
18914,  or  circle  Reader  Service 
number  205. 


AMPIRE  INC 

Ampire,  Inc.,  offers  a  mast- 
mounted  preamplifier  with  a  helical 
filter  installed  in  the  preamp  itself. 
This  GaAsFET  preamp  is  RF- 
switch-able,  and  is  voltage* regulat- 
ed and  RF-surge  protected.  The 
three  models  of  preamps  avail- 
able are  the  146. 1460S,  and  440, 


The  146  and  1460S  have  a 
noise  figure  of  0.92  dB  and  1 9*dB 
gain.  Model  146  covers  the  entire 
2-meter  band.  Model  1460S  has  a 

3-dB  bandpass  of  600  kHz.  and  is 
also  factory-tunable  for  a  specific 
frequency  at  customer's  request. 
Both  models  handle  up  to  160 
watts. 

Model  440  is  factory  tunable 
at  430-440  MHz  or  440-450 
MHz,  It  has  0.75-dB  noise  figure, 
15-dB  gain,  and  handles  up  to 
100  watts. 

Models  146  and  1460S  are 
$179,  and  Model  440  is  $189.  For 
further  information  call  (61 2)  425- 
7709.  write  Ampire  Inc.,  10240 
Nathan  Lane,  Maple  Grove  MN 
55369,  or  circle  Reader  Service 
number  207. 
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KBIT  RADIO  SPECIALTIES 

The  1988  edition  of  KBIT'S  at- 
tractive Amateur  Radio  Calendar 
is  a  must  for  every  shack.  Keep  up 
with  amateur  radio  contests,  ma- 
jor gatherings,  and  important 
historical  dates  throughout  the 
year.  The  calendar  also  features  a 
handy  generic  contest  logging 
form.  ITU  and  CQ  zone  maps,  a 
North  American  grid  locator  map, 
and  much  more. 

The  photos  for  each  month  at- 
tempt to  cover  the  range  of  activi- 
ties of  the  hobby.  The  topics  are 
contesting,  DXpeditioning.  QRP, 
Field  Day.  Novice,  and  antennas. 
This  year's  calendar  includes 


some  history  of  radio.  Two  photos 
show  the  original  site  of  Marconi's 
"wireless  cable''  commercial  ra- 
dio communications  station,  Ihe 
first  to  establish  transatlantic  mes- 
sage traffic,  starting  in  1903. 

In  the  US,  Canada  and  Mexico, 
the  1986  Amateur  Radio  Calendar 
comes,  first-class  postage  paid, 
for  $9,95.  Overseas,  the  price  is 
$12.  Ordering  two  or  more  calen- 
dars sent  to  the  same  address  re- 
duces the  prices  to  $8.90  and  $1 1 
(overseas)  each.  For  more  infor- 
mation, contact:  KBIT  Radio  Spe- 
cialties, Box  1015-Y,  Amherst  NH 
03031,  or  circle  Reader  Service 
number  209- 


PK-FAX  Program 


PK-FAX  Program  allows  display 
and  transmission  of  Facsimile 
using  PCs  and  compatibles.  See 
page  38  for  PK-Fax  Program 
Review. 
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"I  learned  all  of  my  code  and  theory  while 
driving  to  and  from  work,  it  was  easy.3' 

If  you  don't  have  time  to  read  books  &  take  notes  at 
home  for  the  theory  exams  or  spe-nd  hours  copying  code 
practice  you  can  learn  them  by  simply  Istening  at  your 
leisure.  You  will  learn  noi  only  the  exact  questions  and 
answers  on  your  test  but  the  detailed  tfiaory  behind  each 
one.  You  will  thoroughly  understand  what  you  are  bemg 
asked  and  why  the  answer  is  correct. 

Hew  Novice.  New  Technician/ General,  Advanced.  Extra. 
Theory  courses  on  audio  cassettes.  $19.95  ea. 

Learn  code  non  stop  all  the  way  from  scratch  through 
Novice  to  Extra  class  speed  (0  to  23  words  per  minuie) 
with  one  course.  Code  is  learned  at  a  high  rate  with  wide 
spacing  between  characters.  A  completely  structured 
course  which  we! I  take  you  in  easy  steps  to  your  license 
class  speed.  Simply  listen  at  your  leisure. 

Code  course  on  audio  cassettes.  S19.95 
VEC  type  code  General  or  Extra  Exam  tape  C9Q  $7.95  ea 

Shipping  3.00  per  theory  or  code  course,  Exam  tapes 
$1.00.  Check,  MO,  Visa  or  MC  Courses  shipped  same 
day  received. 

AMATEUR  RADIO  SCHOOL  KB6MT 

Jerry  Ziliak  KS6MT  (7  years  instructing  students) 

2350  Rosalfa  Drive,  Dept.  6,  Fullerton,  CA  92635 

(714)  990-6442 
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NCG 


ALPHA.  D€UA 

AMnintOM @ 

SANGERN    INFO  TECH 

SNAP-ON  CHOKE   BENCHER 

JAPAN  RADIO   GROVE 


For  more  information  and  the  name  of 
the  nearest  Canadian  Dealer  call: 

5035  NORTH  SERVICE  ROAD,  UNIT  *016 

BURLINGTON,  ONTARIO 

CANADA  L7L  5V2         (416)  332-5944 
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SPECIALIZED  COMMUNICATIONS 
FOR  TODAY'S  RADIO  AMATEUR! 


If  you  are  ACTIVE  in  FSTV 
SSTV,  FAX,  OSCAR,  PACKET, 

RTTY,  EME,  LASERS, 
or  COMPUTERS,  then  you  need 


m 


tt 


I 
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Published  10  Times 
Per  Year 
ByWB©QCD 
(Serving  Amateur  Radio  Since 


Loaded  with  News,  Articles,  Projects,  and  Ads. 
SIGN  UP  TODAY  AND  GET  3  BACK  ISSUES  1 

Join  our  growing  membership  at  the  regular  $20  per  year  rate  and  we  will  send  you  3  back 
issues  {of  your  choice)  absolutely  "frW!  We  also  have  2  and  3  year  discounts  at  just  $38 
and  $56.  Foreign  surface  and  air  mail  subscriptions  also  available,  please  write  for 
del ails.  Add  $2,00  for  a  special  1 9-year  *  'master  article  index"  issue.  Allow  2-3  weeks  for 
your  first  issue.  Special  TRS-8QC,  Commodore  64,  Apple,  IBM  Software  Catalog  Available? 


VISA 


THE  SPEC-COM  JOURNAL 


I     Credit  Card  Orders  (5^h  added) 


iowa  Residents  Add  4%  State  Sates  Tax     I 

CIRCLE  6  9  ON  READER  SERVICE  CARD 


800-882-1343 


f  2ICOM 


IC-735 

List 

Juris 

IC-761  New  Top  of  Line 

2499.00 

CallS 

IC-735Gen.Cvg.Xcvr 

$999.00 

Call  $ 

IC-751AGen.  Cvg.  Xcvr 

1649.00 

Call  $ 

R7GQQ  Gen.  Cvg.  Rcvr\ 

1099.00 

CallS 

R71AGerr.  Cvg.  Rcvr. 

949  00 

Can  s 

IC-28A/H  FM  Mooiie25w/45w 

429/459 

Call  $ 

IC-37A  FM  Mobile  25w 

499.00 

CallS 

IC-900  Super  Multi  Band  Mobile 

589.00 

Call$ 

IC-04ATUHFHT 

449.00 

Call  $ 

IC-48A  UHF  45 W 

45900 

Call  $ 

IC-38A  FM  Mobile  25w 

469,00 

Call  $ 

IC-02AT  FM  HT 

399.00 

Call$ 

IC-ji2AT  Micro  HT 

329.00 

CallS 

KENWOOD 


TS-440S/AT 

TS-940SAT  Gen.  Cvg.  Xcvr      $2249.95  CaH  $ 

TS-430S  Gen.  Cvg.  Xcvr  819.95  Call  $ 

TS-71 1 A  All  Mode  Base  25w  899.95  Call  $ 

TR-751 A  Alt  Mode  Mobile  25w     599.95  Call  $ 

T&440S/AT  Gen,  Cvg  X  cvr  1 1 99.95  Call  $ 

TM-2530A  FM  Mobile  25w  429,95  Call  $ 

TM-2S50A  FM  Mobile  45w  469-95  Call  $ 

TM-2570A  FM  Mobile  70w  559.95  Call  $ 

TH-205  AT,  NEW  2m  HT  259.95  Call  $ 

TH-21 5 A ,  2m  HT  H  as  It  Al  I  349 .95  Cal  I  $ 

TH21 BT  2M  HT  259.95  Call  $ 

TH31 BT220  HT  269,95  Call  $ 

TM-3530AFM  220M  H  z  25  W  449 .95  Cal  I  $ 


FT  757GX 

FT-757  GX  Gen.  Cvg.  Xcvr 

995.00 

CallS 

FT-767  4  Band  New 

1895,00 

Call  $ 

FT-2T1RH 

459.95 

CallS 

FT-290R  All  Mode  Portable 

579.95 

CallS 

FT-23  R/TT  Mini  HT 

299.95 

CallS 

FT-209RH  RM  Handheld  5w 

359.95 

Cail$ 

FT-726R  All  Mode  Xcvr 

1095.95 

Call  $ 

FT727R  2M/70CM  HT 

479.95 

Call$ 

FT2700RH  2M/70CM  25w 

syy  .ys 

Call  $ 

JUNS 


3919  Sepulveda  Blvd. 
Culver  City,  CA  90230 

213-390-8003 
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Par  t  III  Of  a  Four  Par  t  Series 

by  Dr.  William  Hess  W6CK 


Number  t7on  your  Feedback  card 


DRIFTING  ALONG 
THE  TELEGRAPH 
TRAIL 


Memoirs  of  a  Former  Telegrapher 


any  are  the  tales  told  about  "boomer" 
telegraphers,  the  legendary  eharae- 
kts  who  travelled  cxiensjvclv  throughout  the 
United  Stales  and  Canada  during  the  years 
that  telegraphy  was  (he  only  means  of  com- 
munication. 

My  wife,  a  registered  nurse,  could  current- 
ly arrive  in  any  city  and  be  employed  within 
an  hour  at  a  hospital  because  of  the  great 
demand  today  fbr  trained  nurses.  The  same 
situation  existed  with  telegraphers  years 
ago— their  services  were  in  great  demand, 


and  employment  anywhere  was  never  a  prob- 
lem. There  were  five  hundred  full-time  teleg- 
raphers employed  in  the  city  of  Atlanta  at  one 

time. 

The  Transient  Life 

This  plethora  of  employment  opportunities 
was  one  reason  the  boomer  telegrapher  often 
walked  off  the  job  without  even  a  day  *s  notice 
—at  times  he  even  quit  work  in  the  middle  of 
a  shift,  So  when  the  boomers  working 
for  railroads  in  North  Dakota  fell  the  ap- 


proaching winter,  they  would  be  on  their  way 

via  freight  train  to  Florida  where  the  breezes 
were  soft  and  warm,  and  where  they  could 
steal  oranges  off  the  trees  for  breakfast. 

The  station  agent  at  Death  Valley  Junction 
on  the  fnnopah  and  Tidewater  Railroad, 
after  giving  his  son  six  months  of  instruction 
in  the  American  Morse  code,  felt  that  the 
young  man  was  sufficiently  expert  in  telegra- 
phy to  pound  brass  by  the  larger  railroad  with 
which  thi  T  and  T  connected.  So,  armed  with 
a  pass  W  Los  Angeles,  where  the  Chief 


Dispatcher  would  examine  him  on  his  tele 
graphic  abilities  and  knowledge  of  train 
orders,  the  young  man  boarded  the  T  and  T 
passenger  train  and  rode  it  lo  the  junction 
with  the  big  railroad  where  he  would  have  to 
wait  a  couple  of  hours  for  his  westbound 
(rain.  That  he  would  pass  the  required  exami- 
nations was  a  foregone  conclusion,  since  his 
services  were  badlv  needed. 

While  waiting  tor  his  train,  he  fell  inio 
conversation  with  the  boomer  telegrapher  on 
duty  at  the  junction.  The  boomer  wore  leather 
puttees  as  protection  against  the  numerous 
rattlesnakes  in  the  area.  As  the  conversation 
and  a  freight  train  closely  approached,  a  far- 
away look  appeared  in  the  boomer's  eyes. 

"Hell,  kid"  the  boomer  said.  **You  don't 
have  to  go  all  the  way  into  L.A.  to  hire  out. 
you*ve  got  a  job  right  here!*    The  boomer 

sscd  the  depot  keys  to  the  young  man  and. 
with  the  expertise  born  of  years  of  practice, 
boarded  the  slowly  moving  train  and  was 
gone. 

Thus,  the  Chief  Dispatcher,  in  absentia. 
placed  a  new  employee  on  his  payroll  without 
having  even  seen  him. 

Shake  a  Keg 

I  once  worked  with  a  boomer  operator 
who.  although  he  had  been  wandering  around 
the  U.S,  and  Canada  ibr  forty  years  as  an 
itinerant  telegrapher,  had  not  seen  fit  to  buy  a 
suitcase.  He  said  it  would  be  foolish  to  spend 
good  money  for  one  when  whiskey  was  so 


In  lieu  of  regular  luggage,  he  had  a  nail 
keg.  Matching  holes  had  been  drilled  through 
the  sides  of  the  keg,  near  the  top  and  corre- 
sponding holes  were  also  in  the  wooden  cover 
of  the  keg,  A  light  rope  had  been  threaded 
first  through  the  sides  of  the  keg  and  then 
brought  out  through  the  holes  in  the  keg  cov- 
er. The  two  ends  then  tied  together.  The  rope, 
of  course,  was  the  carrying 4 'handle''  for  this 


wooden  "suitcase/  The  rather  clever 
method  of  inserting  it  into  the  keg  insured  that 
the  more  weight  pui  into  the  keg,  the  tighter 
its  wooden  cover  would  be  seated  into  the  top 

of  the  keg. 


"the  boomer 

telegrapher  often 

walked  off  the  job 

without  even  a  day's 

notice — at  times  he 

even  quit  work  in  the 

middle  of  a  shift. " 

Extra  Cash 

During  the  many  years  Morse  telegraphy 
was  in  its  hey-day.  Western  Union  had  what 
they  termed  * 'bonus"  wires  operating  be- 
tween the  major  cities  of  the  United  States.  A 
diminutive  man,  less  than  five  feet  tail, 
worked  one  of  the  bonus  wires  at  the 
"Woods*1  office  of  Western  Union  in 
Chicago.  (This  was  the  largest  telegraph  of- 
fice in  the  world.)  Every  day.  after  he  had 
received  two  hundred  messages  (called  his 

Mint"),  he  would  say  to  the  telegrapher  in 
New  York  Cits  t  with  whom  he  worked  seven 
days  a  week)  "Let's  skip  400  numbers/ 
After  their  stints,  each  of  these  telegraphers 
would  be  paid  a  bonus  of  two  cents  a  message 
for  each  message  the>  sent  or  received  during 
the  remaining  hours  of  their  shift.  Every  mes- 
sage was  numbered.  Skipping  400  messages 
numbers  at  two  cents  per  message  meant  that 
each  of  these  operator  would  be  paid  an  extra 
eight  dollars  for  messages  they  had  never 
actually  handled.  This  procedure  resulted  in  a 


big  increase  in  their  take-home  pay,  which 
was  only  normally  about  three  dollars  per 
day .  A  dollar  a  day  insured  the  cooperation  of 
the  file  clerk  (who  was  supposed  to  audit  the 
"bonus"  message  account),  and  the  fraud 
continued  unchecked  for  years. 

However,  the  little  man  foolishly  started  to 
quarrel  with  the  Chicago  file  clerk,  with  the 
result  that  she  reported  the  cheating,  conve- 
niently failing  to  mention  her  own  participa- 
tion in  the  scheme  for  many  years.  The  tiny 
telegrapher  was,  of  course,  immediately  re- 
quired to  report  to  the  office  of  his  boss  who 
threatened  to  "blackball1  him  so  that  he 
could  never  gel  another  job  telegraphing  any- 
where in  the  United  States, 

This  was  an  idle  threat,  however.  There 
were  no  Social  Security  numbers  in  those 
days  or  any  other  means  of  identifying  indi- 
viduals. The  discharged  telegrapher  would 
merely  adopt  a  new  name  and  journey  to 
another  city  where  instant  employment 
would  be  available  to  him  because  of  the  great 
demand  for  telegraphers. 

However,  the  small  man  looked  his  boss 
squarely  in  the  eyes  and  said,  "Look,  1  have 
my  own  home  paid  for  here  in  Chicago,  and  1 
have  it  fixed  up  just  the  way  J  want  it.  So  I 
don't  want  to  leave  Chicago.  But  if  you  fire 
me  and  put  some  boomer  in  my  post  ion,  he 
will  start  skipping  numbers  the  first  day  on 
the  job.  because  he  will  have  nothing  to  lose 
and  doesn't  give  a  damn  whether  he  stays 
here  one  day  or  a  year.  He  can  get  a  job 
anywhere,  tf  you  keep  me  on  the  job,  I 
promise  by  all  that's  holy.  J  will  never  skip 
another  number  as  long  as  I  live. 

The  boss  digested  this  statement  for  a 
minute  or  two  and  said,  "I  guess  you  are 
right.  Now  go  back  to  your  position.  I'll  be 
checking  on  you,  and  don't  let  me  ever  catch 
you  skipping  numbers  again! 

(The  final  part  of  this  scries  will  follow 
next  month. 
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AUTHORIZED 

COMMODORE 

REPAIR  SINCE  1978 
C-64  REPAIR 

*^  1 Q95    Includes  All 
%P  O  %7         Parts  §  Labor 

COMMODORE  CHIPS 

At  Low  Prices 

995    325572  10.95 

5  95    325302  t2-95 

1475   B721  12.50 

12.85    8520A  17.65 

12,50    901  ROMS  ,10  95 

AMIGA  CHIPS  AND  MANY  OTHERS 

ft  Ask  for  Quantity  Pricing  :,* 
Send  for  Catalog  ot  Parts  &  Chips 

'Nh'  H«*vy  Duty  C-64  Pom**  Supply  '£2/  96 


6510 
6526 
6567 
658T 

PUVflzSiOO 


C-i  28  Upgrade  ROMS  i3l  *it*  '**!'  *S37  96 


1571  FkJpoyUpgraOBROWa^SiOK 

"COMMODORE  D^GNOSTiaMr-f^ntastiC  m 
way  to  Tu  yout  C-6Jfpenph,  etc  (ove*  6  000  soldi 
prepaid  £  17  95 


PR i  NT  HEAD  S.  R/ W  Heads  f o»  1  6  A 1 .  BO » .  02.  0  3  and 

oihfif  very  h«f£j  to  obTam  ncms 


THE  PX  SHACK  Inc. 

52  STOMEWYCK  OR. 

BELLE  MEAD,  MJ. 
(201)  874-6013  08502 

HOURS,  10AM-3PM  ORDERS 
7PM- 10PM  TECH. 

DAYTON  88 
US  AT  BOOTHS  335  &  336 


TONNA 


CB-TOTEN 

73  has  Itfd  the  way  on  CB-tO-fO  meter  Hwiveisions  Take 
arfvanE  Jk*c  of  our  offer  10  htip  you  get  on  10  meters  before  iKe 
sunspolv  peak  again,  tlf  easy  ami  save*  yr>u  money' 


#    Title 


Usue 


KASARA 
MICROSYSTEMS,  INC, 

33  Murray  Hill  Drive 
Spring  Valley,  NY  10977 

(914)  356-3131 
(800)  248-2983 


via* 


plus  UPS 


ANTENNAS 


50-5el 

50-7el 

H4-4sl 

144-2x4 

144*2x9 

H4-9port  $77 


1466 
*55 


U4-9fix 
144—1 3ol 

144-17el 
435-9el 
435-1 9el 
432-210X 
438-2UTVS92 
435-2x19  $85 


75 

83 

129 

67 

77 

92 


$109    432-4x21H 
liTBE    220-5el 

!155      220-1  111  $81 

1167      220-1 9e1  S129 

S1 11    902-23a1  1167 

902-4x23H  !!365 

1 296-23*1      Sfi7 
1296-4x23H  S365 
1255-23ATV  !,67 
1296*5Sil      !!99 
1296-4a55H  ' I4S9 
2304-25al      $89 
POWER  DIVIDERS 
144,220,432,902 
1296,2304mHZ 

TRANSVERTERS 

MICROWAVE  MODULES 

MMT50/144    20w  2m  LF.  $489 

MMT50/28S  20w  28mhi  1.F,  114B9 
MMT1 44/28  10*  28mhi  IT.  11259 
MMT144/28R  25wGaAsfET/DBM  !;489 
MMT220/2BS  15w  220-25  !;279 
MMT432/28S  10*  W/OSCAR       $369 
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1  BaTidplanandCryalal  Inlo  May  77 

2  CmivtrsmnDaLii  May  77 

3  Radio  ShnckTRC'47  J«IT7 

4  E.F  Johnson  Messenger  123A  Jul  77 

5  HyGain670B  Jul  77 

6  Antenna  Suggestion n  Dec  77 

7  Radio  Shack  Realistic  TRCH  Dee 

8  The  Publicum  1  Fet 

9  How  about  SSB  Con vrrwoii  Jul  78 

10  RfldioSKackTRC-ll*miTRC74  Aug  78 

1 1  Radio  Shack  Realistic  Mini  23  Sep  78 

12  HyR*DSe6SlAiHy*Gam|  Sep7S 
l  a    KraeoKCBZ3I0B  Otl  7* 

14  Lafayette TeteatSSB-TS  Nov  76 

15  RfldioShackReahsi(icTRC4S2  Nov?8 

16  CH  WoJkieTalkiL-t  ni  i  version  Nov  78 

17  Sharp  Mode!  C B -ttOOA  Jan  79 

18  SBK  !>ick»bandcr  III  and  Pace  U  Jan  73 

]  9    Midland  13-S82C  and  Other  PIL  Rig*  May  79 

20  Lafayette  SSB-75  and  SSB1QO  }uji79 

21  Rovcel^SS  Nov  79 

22  JohmonVifcmg352  Nov  79 

23  CB  to  10  FM  -  Part  t  Jan  TO 

24  CB  Jo  10  FM    Pari  It  Feb  SO 

25  More  Talk  Power  fnr  the  TRCI1  Mar  80 

26  Sears  KuadTalker  40  Mar  60 

27  Pe n ney  s  SSB  Rig  Ap r  60 

28  The  Poly  Paks40-Chan]U'ICB  Board  Jim  80 

29  The  Cobra  132  Jul  80 

30  New  Life  for  SSB  CB  Rig*  M  sn 
11     Double  Your  Channels  in  SSB  Conversions  |ul  do 

32  On  Ten  FM  Aug  80 

33  Pm  Thai  Hy-GainCB  Board  to  Use  SepBO 

34  Peaking  and  Tweaking  Hy  Gain  Boanis  Mar  82 

35  CBtoCW-'iMy^sainl  J^8* 

36  Maximum  Modulation  For  CB  Can  widens  Dec  82 

37  Beel  Up  Your  CB-to  CW  Conversion  Feb  63 
36    Add  a  Digital  Readout  to  Your  CB  Conversion      Feb  83 

Send  13.00  far  the  first  ar  licit:  and  Si  50  each  I  hereafter.  Ju  -1 
choow  the  article  numbers  and  call  with  a  credit  card  number 

or  send  a  check  or  money  order  tos  CB  to  Tea,  73  Amaw\tt 

Radiu  Magazine.  WOE  Center.  Peterborough  NH  03458  ($Q 
42QU 


Hey  LOOK ! 

Your  Friends  have  been  talking! 

The  Secret's  Out ! 


CTM  is  the  ham  radio  and  computer 
magazine  with  that  "down  home 

flavor",  dedicated  to  the  practical 
aspects  of  Amateur  Communications. 
Just  starting  out?  You1 11  find  our  weli- 
illustraied  tutorials  friendly  and  open; 
we  show  you  how.  If  your  interest  is  in 
High  Tech,  you'll  find  reviews  and  user 
reports  of  the  latest  thing  to  come  down 
the  pike  and  they  are  written  so  you  can 
understand  them  too!  If  your  interest  is 
in  training,  you'll  find  articles  for  ham 
radio,  computers  and  emergency 
communications. 

You'll  find  it  ALL  in  CTIVI 


aaa 


V/SA 


Add  5%  for  credit  cards 


ri«T**C4'd 


[N; 


amei 


| Call  Sign: 
Address:  _ 
City- 


SX 


ZUL 


1 


[PhonpjNJfW  _\ | 


$18,  year  US.  -  6  Months  $10, 

Mexico  &  Canada  $32.  year 

Other  Countries  (air)  $68*  (Surface)  $43. 


CTM  Magazine 

Circulation  Manager 

1704  Sam  Drive 

Birmingham,  AL  35235 

(205)  854-0271 


There  is  always  time  for  some 
friendly  fun  that  you  don't  need  a 
license  to  enjoy  —  and  appreciate,.. 

Are  you  into  Packet  Radio?  Thinking 
about  it?  Then  you  definitely  need 
CTM!  During  1987  we  had  65  packet 
and  packet  related  articles  and  that 
doesn't  even  count  the  other  HAM 
articles  or  the  many  Computer  articles. 
The  other  four  ham  magazines*  only 
had  26  packet  articles  during  1987, 
There's  something  for  everyone  in 
CTM!  Jump  right  in,  you'll  find  the 
natives  friendly  —  and  helpful,  too! 

*Cfi™  5  articles;  Ham  Radio**  10  articles; 
QST™  5  articles  and  7J™  6  articles  =  26 
articles  for  1987  Tor  ihe  other  ham  magazines... 


do  you  need  to 
SUBSCRIBE? 
CTM  of  course! 
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The  Next  Phase  in  Packet  Radio 
Is  Just  Over  the  Horizon 
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1988  ARRL  NATIONAL  CONVENTION 

The  "CITY  OF  ROSES"  and  the  Northwest  Amateur  Radio  Council 
invite  you  to  a  "CONVENTION  BEYOND  EXPECTATIONS" 

Red  Lion  Inn  —  Jantzen  Beach  •  On  the  Banks  of  the  Mighty  Columbia  River  •  Portland.  Oregon 
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Banquet  Speaker: 

Tony  England.  WBORE 

NASA 
Major  Awards: 

Ambassador  of  the  Year 

-  AEA 
Young  Ham  of  the  Year 

-  West  I  ink  Report 

Humanitarian  of  the  Year 

■ARRL 
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Registration  S  Housing: 
503-2550 739  or  503-256-3823  or  write  to  P.O.  Box  30805.  Portland,  OH  97230 

Flea  Market  Information: 
503-478-3790.  503-296-3466  [eves.)  or  206  892-7286  (days) 

Exhibitor  Information: 

503-297- 1 1 75  or  503-640-5456 
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For  general  information,  call  503-640-5456  or  write  to: 
1988  National,  c/o  N.A.R.C.,  Inc.  •  P.O.  Box  25088  •  Portland,  OR  97225 
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CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


ATTENTION  HAMS! 


Model  AC  1.8-30 

SVtf?hto<21.1d  1  average  from  1  6to3GMHz 
Can  be  instated  inc#proKirnat©ry  80ft  space 
taeal  for  commercial  services  tor  muiti  fre- 
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$184  50 
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(215)  766-5561 


SUCTION  CUP  MOUNT 


VAK-TENNA! 
Only  $29, el 


iDEAL  FOR  APARTMENTS  OR  OFFICES' 


Moot  tfc»  umu  la  ytMkr  «ndoi  far  tit  BEST 
coverage.  Two  VERY  powerful  nacua*  caps  Md  firraJy 
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Ultimate  Mobile  Speaker 

oniv  $29. " 


MOUNTS  TO 
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SUCTION  CUPS! 


Finally  a  ipeaVer  you  emu 

lm\  *here  YOU  »ini  it4 

Piatt  it  near  jfowr  car  for  f»n* 

uiKJair  copy,  cm  in  jrfwr  or! 

Special}*    rJnifned    suction    cups    hold    for     «*rki    yet 

remove    «uiK    for    «wi|*.    Complete    with    Y    able    and 

either  Mini  at  Sitt-Min.  plug  {specify  »hm  ordering V 

ELECTRON  PROCESSING,  INC 
P.O.  BOX  708 
MEDFORD.  NY  11763 
{516)  764-9798 

SEND  FOR  HOME  DETAILS' 


SIGNAL  1NTENSIFIERS 
Ptiead  from  129.  " 

A  HEARING  AtD  FOR  YOl -ft 
RECEIVER  OR  SCANNER* 

The  Stole  of  ihe  Art  in 
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Fullv   Atsembled  and  BUILT 
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EPI    and    if   not    ui lifted    return    it    within    13 
diyt  for  ■  full  refund  (less  shipping  baadlmf  1 
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CIRCLE  163  ON  READER  SERVICE  CARD 


Number  16  on  your  Feedback  card 


The  4+1  Tone  Decoder 


Decoder  for  both  group  and  individual  calls  for  under  $35! 


by  An  dre  w  Mitz  WA3LTJ 


Hams  often  wish  they  could  shut  off  all 
the  signals  on  a  busy  repeater  except 
the  one  calling  specifically  for  them.  It  would 
be  nice  to  leave  the  HT  on  at  work  without 
getting  fired  ! 

Now  they  can  with  the  4  +  1  Decoder.  It's 
a  smart  speaker  that  plugs  into  a  speaker  jack 
and  remains  silent  until  someone  activates  it 
with  a  personal  4  digit  DTMF  (Touch-Tone1) 
sequence. 

The  circuit  was  inspired  by  the  local 
RACES/ ARES  emergency  group.  All  the 
members  had  2  meter  radios,  but  few  were 
wilting  to  keep  them  turned  on  during  the  day 
at  the  office  or  late  at  night  at  home.  The 
solution  was  to  design  a  circuit  that  would 
allow  each  member  to  have  his  own  four  digit 
sequence,  and  also  respond  to  a  single  com- 
mand to  activate  everyone  at  once. 

The  4  +  J  Decoder  responds  at  any  time  to 
either  a  four  digit  sequence,  or  one  digit  sent 
for  three  seconds,  hence  the  name  *'4  +  1 
Decoder."  Everyone's  decoder  can  be  set  to 
the  same  3  second  (long-tone)  for  a  general 
call-up.  Whether  or  not  the  call-up  feature  is 
used,  each  operator  can  still  select  a  tone 
sequence  up  to  four  digits  long  for  his  own 
personal  calling  code*  For  under  $35  in  parts, 
it's  hard  to  beat. 

The  idea  of  using  a  DTMF  decoder  to  con- 
trol a  radio's  speaker  is  not  new,  especially 
for  emergency  communications2,  There's  at 
least  one  high  quality  decoder  with  speaker 
available  commercially  for  under  $100  (Au- 
to-Kail), and  Heathkit  offers  a  kit  that  can  be 
readily  adapted3.  The  4  +  1  Decoder^  how- 
ever, is  the  first  low-cost  circuit  that  allows 
both  individual  and  group  calling. 

Typical  Operation 

DTMF  digits  are  selected  with  jumper 
wires  in  an  IC  socket.  For  low  cost  and 
simplicity,  only  digits  1  through  9  and  spe- 
cial digit,  "D*\  are  decoded.  The  digits  0, 
*,  #,  A,  B,  and  C  are  not  recognized.  One 
digit  is  selected  for  the  single  long  tone, 
and  one  to  four  digits  are  selected  for 
the  sequence.  A  single  digit  can  be  used 
repeatedly. 

The  only  other  adjustment  is  a  potentio- 
meter. This  is  used  to  preset  how  many 
seconds  the  speaker  will  be  on,  once  the 
proper  digit  is  recognized.  The  decoder  is 


then  connected  to  the  radio  as  an  external 
speaker.  The  decoder's  speaker  remains  off 
until  it  receives  the  proper  digit  or  sequence. 
Once  triggered,  a  "call"  lamp  lights  and  the 
speaker  is  connected  to  the  radio's  audio. 
After  the  preset  period,  the  speaker  is  shut  off 
until  another  valid  input  reactivates  the 
speaker.  There  is  a  bypass  switch  to  defeat 
the  decode  function  and  thus  allow  the  user  to 
listen  to  all  traffic  on  the  frequency.  There  is 
also  a  reset  button  on  the  decoder  that  imme- 
diately quiets  the  speaker  and  extinguishes 
the  call  lamp. 

Circuit 

Figure  1  is  a  schematic  of  the  decoder 
board.  Ul  is  a  DTMF  decoder  chip.  It  does 
90%  of  the  work  by  recognizing  DTMF  dig- 
its and  converting  them  into  binary  codes. 
Since  UI  uses  a  "colorburst"  crystal  and 
sophisticated  digital  filtering,  its  accuracy 
and  stability  are  superior  to  decoders  made 
from  phase-lock  loop  tone  decoder  ICs  (e.g., 
the  LM567)4.  U2  converts  the  binary  codes 
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Photo  A.  Inside  view  of  the  completed  decoder.  The 
circuit  board  is  on  (he  bottom  of  the  box.  A  ribbon 
cable  connects  the  board  to  the  speaker,  LEDy  and 
switches  on  the  front  panel  Jacks  for  audio  input, 
external  speaker  output,  and  power  are  mounted  on 
the  far  end  of  the  box.  A  piezo  buzzer  (see  Figure  2) 
was  not  included  in  this  version, 


Photo  B.  The  encased  tone  decoder. 


from  Ul  into  individual  signals,  one  for  each 
digit  1  to  9,  and  digit  D. 

Sequence  Entry 

The  programming  socket  allows  the  user 
to  pick  off  the  digits  and  send  them  to  U4  for 
either  sequencing  or  timing.  The  sequencing 
method  is  unusual  and  is  one  reason  for  the 
low  cost,  The  first  digit  of  the  sequence 
charges  C5  via  CR2.  C5  will  hold  its  charge 
at  one  of  the  two  inputs  to  U4a  for  about  half  a 
second.  During  this  period,  the  second  digit 
can  enable  the  other  input  to  U4a,  Once  both 
inputs  to  U4a  (an  AND  gate)  are  active,  the 
output  of  U4a  turns  on  and  charges  C6  via 
CR3.  Now  one  input  of  U4b  is  enabled  for 
half  a  second,  while  the  circuit  waits  for  the 
third  digit  in  the  sequence,  to  enable  the 
other  input  to  U4b.  A  successful  third  digit 
activates  the  output  of  U4b,  which  this  time 
charges  C7  through  CR4.  If  the  fourth 
digit  arrives  within  the  next  half  second,  it 
similarly  enable  U4c1s  output.  This  output 
activates  the  call  lamp  latch  (U5)  and  speaker 
timer  (U6)+ 

Long-tone  Timer 

The  long-tone  timer  operates  on  a  variation 
of  the  sequencer.  While  the  long  tone  is  re- 
ceived, R3  slowly  charges  C4.  If  the  long 
tone  stops  before  the  three  second  interval, 
CR1  (which  has  the  opposite  polarity  in  the 
circuit  as  D2-D4)  rapidly  discharges  C4. 
Once  C4  is  fully  charged  by  a  sufficiently 
long,  uninterrupted  digit,  the  output  of  U4d  is 
enabled,  which  triggers  U5  and  U6. 

A  successful  sequence  or  single  three  sec- 
ond DTMF  digit  starts  timer  U6  and  latches 
U5.  U5  holds  the  call  lamp  on.  Meanwhile, 
while  U6  is  running,  relay  Kl  is  energized 
and  connects  the  speaker  to  the  radioes  audio. 
The  reset  button  resets  U5 :  The  reset  button 
also  interrupts  the  timing  period  of  U6. 

U4  is  the  regulator  for  a  versatile  power 
supply  which  will  accept  7-14  volts,  AC  or 
DC.  Two  typical  power  sources  are  an  auto- 
mobile cigarette  lighter  and  a  modular  wail 
transformer. 

Changing  Timing 

The  value  of  C4  determines  the  duration 
requirement  for  the  long  tone.  Longer  limes 
require  larger  capacitance  values.  Three  sec- 
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Figure  1.  Schematic  of  decoder  circuit 


Parts  list: 


Circuit  board 

C1 

C2 

C3 

C4 

C5-C7 

OB 

C9 

C10 

C11 

CR1-CR6 

CR7 

K1 

Q1  ,Q2 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

U1 

U2 

U3 

U4 

U5 

U6 

W1 

Y1 


16V  electrolytic 
6V  electrolytic 
16V  electrolytic 


6V  electrolytic 


0,1  |iF 

47pF 

t\iF 

22|jF 

0.0Q22\iF 

0.01  mF 

0.1  pF 

47pF 

Q\01pF 

1N91 4  or  similar 

DB101  or  VM08  bridge  rectifier,  or  4  1N4001 

diodes 

Radio  Shack  275-232  miniature  5-volt  relay 

2N3904 

V4  W  10% 

V4W  10% 

V4W  10% 

VaW  10% 

V4W  10% 

Va  W  10% 

1/4  w  10% 

1*turntrimpot 

RCA  CDD22204E  or  SSI  204  OTMF  receiver 

CD4026B  CMOS  BCD  decoder 

78L05AC  low  power  5V  regulator 

CD4081BCMOS  quad  AND  gate 

CD4001 8  CMOS  quad  NOR  gate 

NE555  timer 

16  pin  IC  socket  and  16  pin  header 

3.579545  Colorburst  crystal 


1.0MQ 

27kQ 

tOOkQ 

15kO 

27kQ 

270Q 

470kQ 

4.7kQ 

1MQ 


External  to  circuit  board 


Buzzer 

Case 

LED 

Power 

DCSOO) 

Speaker 

Switches 


Radio  Shack  miniature  piezo  buzzer 

Radio  Shack  270-223  (6"  x  3.1 5"  x  1 .84") 

regular  or  flashing  LED 

8   vdc,   400    mA   wall   transformer   {Jameco 


40  or  SO  miniature  speaker 
SPST  normally  open  momentary  switch  (reset) 
SPST  miniature  toggle  switch  (buzzer  disable) 
DPST  miniature  toggle  switch  (decode/bypass) 

Except  for  U1  and  K1 ,  the  parts  for  this  project  can  be  obtained 
from  Jameco  Electronics,  1355  Shoreway  Road,  Belmont  CA 
94002.  (415)  592-8097.  U1  is  available  through  RCA 
(CD222Q4E),  17731  Irvine  Blvd,  Suite  104,  Magnolia  Plaza  Build- 
ing, Tustin  CA  92680.  {714}  832-5302  or  Silicon  Systems  (SSI 
204),  14351  Myford  Road,  Tustin  CA  92680,  (714)  731-7110. 


onds,  however,  proved 
most  practical .  The  entry 
speed  for  sequential  de- 
coding is  determined  by 
C5-C7.  Larger  values 
relax  the  speed  require- 
ment, but  increases  the 
possibilty  of  false  trig- 
gering from  digit  se- 
quences similar  to  the 
programmed  sequence. 
For  example,  if  the  se- 
quence of  6-8-2-1  is  sent 
fast  enough,  it  will  trig- 
ger a  decoder  set  for  the 
sequence  6-2-1.  If  false 
triggers  are  a  problem, 
decrease  values  for  C5- 
C7.  The  speaker  timer  is 
controlled  by  R9  and 
C10.  The  values  shown 
allow  limes  ranging  from 
1  to  60  seconds.  Increas- 
ing C10  increases  this 
range,  Ranges  up  to  10 
minutes  are  possible. 

Programming 

Both  the  long-code  and 
the  1  to  4  digit  code  se- 
quence are  programmed 
at  the  programming 
socket  (Wl).  The  easiest 
method  for  program- 
ming is  to  wire  a  16-pin 
FC  "header/  Wire  sev- 
eral headers  for  quick 
programming  changing. 
Pins  1  through  9  of  the 
header  correspond  to 
DTMF  digits  1  through 
9,  pin  10  is  ground,  and 
pin  1 1  corresponds  to  the 
digit  D.  To  program  the 
long-tone,  select  a  digit 
and  lie  a  jumper  from  the 


corresponding  pin  number  to  pin 
16,  Jumping  pin  16  to  the  ground, 
pin  10,  disables  the  long -tone 
timer. 

Sequence  programming  is  al- 
most as  simple.  Wire  pin  15  to  the 
first  digit  of  the  sequence,  pin  14 
to  the  second  digit,  pin  13  to  the 
third  digit,  and  pin  12  to  the 
fourth  digit.  If  only  a  3,  2,  or  I 
digit  sequence  is  desired ,  wire  the 
unused  sequence  pins  (12,  13,  or 
14)  to  the  last  digit  of  the  code. 
For  example,  when  program- 
ming the  2  digit  sequence  1-2, 
pins  12T  13  and  14  are  all  connect- 
ed to  pin  2.  Here's  a  3-digii  pro- 
gramming example. 


Header  wiring  to  program  Long- 
tone  5  and  sequence  2-7-2: 

Long -tone  pi  n  1 6  to  pin  5  (digit  5) 

1st  digit  of  sequence       pin  IS  to  pir>  2 

(digit  2) 
2nd  digit  of  sequence      pin14topin7 

(digit  7) 
3 rd  0! ig it  of  seq uen ce  pin  13  to  pin  2  (d  1  git  2) 

4th  di  g  it  of  seq  uen  ce  pin  12  to  pin  2  (digit  2) 

This  example  illustrates  one  important  lim- 
itation to  the  sequence  programming;  The 
decoder  can't  differentiate  between  a  single 
digit  and  a  single  digit  repeated  (e,g.  2  versus 
2-2-2).  For  example,  the  program  sequence 
9-1-1  triggers  the  audio  with  9- 1 

Power  Consumption 

The  circuit  draws  i  5  mA  while  waiting  for 
a  call,  mostly  due  to  U  \  >  This  makes  opera- 
tion from  a  small  (9  volt)  battery  impractical, 
so  I  use  a  $1 5  motorcycle  battery  to  power  the 
decoder  and  HT  at  night.  When  the  relay  and 
LED  are  energized^  the  circuit  draws  slightly 
over  40  mA, 

Construction 

Component  layout  is  not  critical.  Just  re- 
meber  to  keep  the  connections  from  Ul  to  the 
crystal  fairly  short,  and  carefully  handle  the 
U2,  U4,  and  U5  CMOS  ICs>  Either  wire- 
wrap  or  point-to-point  wiring  will  suffice,  but 
using  a  printed  circuit  board  is  easiest  (see 
using  a  printed  circuit  board  is  easiest  (see 
parts  list).  The  available  PC  board  will  hold 
all  the  components  except  LED,  speaker, 
connectors  and  switches.  Most  of  the  connec- 
tions external  to  the  board  (Figure  2)  are 
connected  via  holes  for  a  16-pin  IC  socket 
(J  1).  One  can  wire  connections  either  directly 
to  the  board  or  through  a  header  plugged  into 
an  TC  socket, 

I  built  the  completed  unit  shown  in  Photo  A 
into  an  inexpensive  plastic  box  (see  parts 
list).  A  hole  saw,  normally  used  to  cut  1" 
subminiature  toggle  (decode/bypass)  switch 
holes  or  smaller,  drilled  a  speaker  hole  into 
the  removable  lid  of  the  box.  A  piece  of  perf 
board  served  as  the  speaker  grille.  When 
mounted  in  the  box,  the  inexpensive  2-inch 
speaker  had  remarkably  good  audio  quality. 
The  call  LED  was  mounted  just  above  the 
speaker  using  a  dab  of  epoxy  to  hold  it  in 
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figure  2,  Wiring  external  to  the  circuit  board.  This  configuration  is  for  activating  an  internal  or  exterrmJ 

speaker* 


place.  A  push  button  reset  switch  and  a  DPST 
subminiaturc  toggle  (decode/bypass)  switch 
are  mounted  below  the  speaker.  The  PC 
board  sits  on  metal  stand-offs  bolted  to  the 
bottom  of  the  box,  but  before  the  circuit 
board  fit  into  place,  connectors  were  mount- 
ed at  one  end  of  the  box  to  accomodate  audio 
input,  external  speaker;  and  power,  1  chose 
the  external  speaker  jack  to  match  the  jack  on 
my  rig.  (This  way,  I  don't  need  an  adapter  to 
use  my  external  speaker  with  either  rig  or 
decoder.)  The  audio  input  jack  is  a  different 
size  to  prevent  errors.  A  standard  concentric- 
type  power  jack  is  the  power  connection. 
Ribbon  cable  connects  the  circuit  board  to  the 
jacks,  and  the  circuit  board  to  the  top  panel. 
Stick-on  rubber  feet  added  to  the  bottom  of 
the  case  puts  on  the  finishing  touch. 

Configuration 

The  board  operates  from  either  AC  or  DC. 
Board  connections  E3  and  E4  are  for  +  and 
-  connections,  especially  if  a  DC  source  is 
used.  Omit  rectifier  CR7  in  this  case.  There's 
a  DC  wall  transformer  in  the  parts  list  (obvi- 
ously an  AC  transformer  with  built-in  rectifi- 
ers) available  for  under  $2.  For  those  who 
already  have  an  AC  wall  transformer  from  an 
old  calculator  battery  charger,  use  either  a 
bridge  rectifier  chip  (DB10I,  VM08,  etc.)  or 
4  individual  power  rectifiers  (1N4001  or  sim- 
ilar) forCR7.  AC  input  goes  to  board  connec- 
tions El  and  E2. 

One  can  use  relay  Kl  to  switch  something 
other  than  the  speaker.  E5  and  E6  are 
jumpered  for  speaker  operation.  Removing 
the  jumper  separates  the  relay  from  the  audio 
input. 

A  latched  output  is  useful  to  drive  a  buzzer 
or  an  open-collector  driver  for  another  logic 
circuit. 

While  most  radios  have  sufficient  audio  to 
drive  the  decoder,  there  may  be  some  appli- 
cations where  the  decoder  needs  to  accept  a 
low  audio  level.  Since  the  decoder's  input 
impedance  is  much  higher  than  the  typical  SO 
output  of  most  radios,  an  8-100GQ  audio 
matching  transformer  makes  the  decoder 
more  sensitive, 


Testing  and  Operation 

it's  best  to  test  the  power  supply  before 
installing  the  ICs,  Assuming  the  PC  board  is 
used,  install  U4.  CI,  C2>  and  optional,  CR7. 
Apply  power  to  the  circuit  and  measure  the 
voltage  across  C2*  This  voltage  must  be  be- 
tween 4.5  and  5.5  volts.  Install  the  remaining 
components,  being  careful  about  the  polari- 
ties of  diodes  CR I  through  CR6. 

Test  the  decoder  by  connecting  it  to  the 
radio  with  which  it  will  be  used,  and  use  a 
second  radio  (driving  an  RF  dummy  load,  of 
course)  to  generate  the  tones.  Those  with  an 
[COM  IC-2AT  or  similar  radio  can  connect 
the  decoder  to  the  earphone  jack  and  the  an- 
tenna connector  to  a  dummy  load.  These  HTs 
produce  the  DTMF  tones  in  the  speaker  cir- 
cuit at  the  same  time  they  are  transmitted. 
Connect  a  voltmeter  to  TP2  on  the  board. 
Without  any  incoming  tones,  the  reading 
should  be  under  half  a  volt.  Turn  down  the 
audio  to  the  decoder  and  transmit  any  DTMF 
digit.  Slowly  increase  the  volume.  At  some 
point,  the  voltmeter  should  jump  up  to  around 
4.5  or  5  volts.  This  volume  is  the  minimum 
necessary  to  trip  the  decoder.  Try  increasing 
the  volume  and  see  if  there  is  a  point  where 
the  voltmeter  drops  back  below  2  volts.  This 
is  the  upper  limit,  Set  the  volume  control 
somewhere  between  the  two  limits  and  move 
the  voltmeter  to  pin  1  of  the  programming 
socket.  Hit "  1"  on  the  DTMF  keypad  When 
the  digit  is  pressed,  the 
voltage  at  pin  I  should  go 
from  under  half  a  volt  to 
over  4.5  volts.  Check  pin 
2  by  sending  a  2,  and  so 
on  through  pin  9.  If  the 
rig  has  the  16  digit  key- 
pad, check  pin  II  while 
holding  down  digit  D. 

Overall  Operation  Test 

Program  the  header 
for  a  long-tone  and  a  4 
digit  sequence,  and  set 
potentiometer  R9  to  ap- 
proximately its  mid- 
point. Try  the  sequence 


or  long-tone.  If  the  call  lamp  lights  but  the 
speaker  fails  to  activate,  check  the  connec- 
tions of  U6  and  Kl .  If  the  call  lamp  fails  to 
light  altogether,  check  the  header  program- 
ming, the  wiring  of  U5  and  the  polarity  of 
CRI  through  CR6. 

Conclusions 

The 4  +  i  Decoder  is  a  versatile  circuit  that 
allows  the  user  peace  and  quiet  without  the 
threat  of  missing  a  personal  call  or  emergen- 
cy callup.  It's  ideal  for  the  office  or  wherever 
hearing  conversations  on  a  busy  channel  are 
not  appreciated 
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Number  1 9  on  your  Feedback  card 


Mike  Stone  W80QCD 
PO  Box  H 
Lowden  IA  52255 

Interfacing  Packet  Radio 
to  ATV 

The  BRATS  ATV  Group  in  Iowa 
was  (he  first  known  group  to  inte- 
grate packet  radio  and  SSTV 
modes  into  a  Fast  Scan  TV  Re- 
peater, The  idea  and  application 
is  unique  and  not  all  that  compli- 
cated. Ten  folks  of  trie  40-member 
group  went  packet  and  six  got  into 
SSTV  because  of  this  feature. 

Packet 

The  Commodore  64  is  the  com- 
puter for  this  system.  It  uses  a 
direct  color  composite  video  feed 
output  that  goes  to  a  channel  in- 
put to  the  ATV/R  transmitter.  The 
AEA  PK-64  is  the  system  TNC,  It 
provides  large  40-column  text 
lettering,  which  is  easier  to  read 
on  ATV.  The  system  also  doubles 
as  a  vital,  wide-coverage,  24- 
hour  packet  station  digipeater 
(WBOBJZ-1)  on  145.01  MHz,  all 
housed  at  the  Davenport,  Iowa. 
KWQC-TV  (NBC)  Studio.  BRATS 
plans  to  expand  this  system  with  a 
Kantronics  KPC-4  Dual-Port  sys- 
tem to  connect  VHF  to  HF. 

Since  the  data-controller  TNC 
system  is  multi-mode,  the  ATV 
Club  can  choose  to  monitor  pack* 
ett  Morse  HTTY.  ASCII  or  AM- 
TOR,  They  place  the  system  on 
CW  occasionally  to  let  listeners 
practice  Morse  code  over  two  me- 
ters (144.340  MHz  FM)  and  watch 
the  characters  display  back  on 
UHF-ATV 

The  unique  aspect  of  interfac* 
mg  a  packei  radio  system  to  a 
FSTV/R  is  the  ability  to  see  what 
the  TNC  digipeater  hears  and 
sees.  Monitoring  such  a  system 
via  ATV  lets  the  group  keep  in 
touch  with  the  operating  status  of 
the  TNC  A  quick  look  on  ATVt 
verifies  the  system's  condition. 

Slow'Sean  TV  "Repeater" 

The  BRATS  Group  had  on  loan 
at  one  time  a  ROBOT  1 200C  Color 
SSTV  Converter  interfaced  to 
their  N9CAI  ATV/R  system. 
BRATS  hopes  to  permanently  in- 
stall such  a  unit  to  add  the  excite- 
ment of  a  color  display  and  auto- 
matic frame  rate  display,  A 
black-and-white*  16-shade  gray 
level,  8.5  sec/picture,  ROBOT  400 
SSTV  convener  is  now  interfaced 


Ham  Television 

into  the  ATV  system.  A  few  years 
ago,  these  converters  sold  for 
$795,  ATVers  can  find  these  con- 
verters now  at  hamfests  for 
around  $100!  The  units  present  a 
good  resolution  picture  that  dis- 
plays very  well  on  FSTV. 

Audio  from  VHF  (144.340  MHz 
FM)  feeds  into  the  ROBOT  400 
with  the  composite  video  monitor 
feed  jack  tapped  to  provide  the  TV 
output.  The  unit  is  left  in  the  AC 
power  on  position  with  a  system 
switcher  activated  upon  touch- 
tone  user  call-up.  Members  send 
taped  or  real-time  SSTV  signals 
Over  VHF  and  watch  them  repeat- 
ed (cross-band  and  cross-mode) 
on  ATV!  Some  system  users  pipe 
in  SSTV  signals  off  of  the  HF 
bands,  such  as  those  from  the 
Saturday  afternoon  WUKF/ 
W9NTP  net 
at  14,230 
MHz.  All  of 
UHF  ATV- 
dom  can  en- 
joy the  show 
without  in- 
vesting  one 
dime  in 
SSTV! 

One  time 
a  few  years 
ago,  our 
group 
placed  the 
on-line 
ROBOT 
1200C  into 
automatic 
picture-cam- 
era snatch 
mode  at  72 
seconds. 
One  of  us 
fed  pro- 
cessed 
video  into 
the  camera 


Bob  W7KPW  of  the  Central  Texas 
ATV  Group,  Hesatthe  1450' level  of 
a  remotely-located  W7KPW  A  TV/R 
Repeater  system  pointed  toward 
Austin.  Texas. 


input  jack 
from  the  ATV/R  receiver  output. 
Stations  on  UHF  would  put  their 
best  pictures  on  at  439.25  MHz, 
hold  for  a  minute  or  so  lo  allow  the 
1200C  to  capture  the  locked 
frame,  then  unkey  on  UHF  and 
look  at  what  they  sent! 

Payton  Draws  Near! 

The  1988  USATVS/Spec-Com 
Journal  ATV  Workshop  sessions 
are  shaping  up  with  some  great 
guest  speakers.  This  group  will 
meet  again  this  year  at  the  Ra- 
mada  Inn  North  (I-70  &  I-75)  in 


Suite  212.  Ride  one  of  the  shuttle 
buses  over  from  the  Hamvention 
on  Friday  or  Saturday  to  attend. 

The  room  will  open  at  5  PM  Fri* 
day  nighl  with  the  programs  be- 
ginning at  7  PM.  Bill  Brown 
WB8ELK  from  the  Findlay,  Ohio, 
ATV  Group  is  one  of  the  slated 
guest  speakers.  He  will  discuss 
his  group  successful  launching 
and  operation  of  last  summer's 
helium-  filled  balloon  carrying  two 
meters  and  UHF  ATV.  John  Bean- 
land  G3BVU  of  Spectrum  Interna- 
tional will  talk  about  how  to  use 
bandpass  fitters  to  get  rid  of  QRM . 
Saturday's  session  opens  at  3 
PM,  and  the  evening  programs 
begin  promptly  at  7  PM,  Two  reps 
from  the  BATC  ATV  Club  in  Eng- 
land win  speak  on  the  state  of 
Ham  TV  in  Europe.  Tom  O'Hara 
WBORG  has  another  good  line  up 
for  ATV  forum  meeting  this  after- 
noon. This  columnist  will  give  a 
short  presentation  on  how  to  be* 
deck  with  bells  and  whistles  an 
ATV  repeater  system.  The 

smallish  suite 
room  holds 
30-40  sitting 
people,  and 
has  standing 
room  for  a  few 
more. 

I'll  be  at  the 
in-room  bar 
keeping  all  re- 
freshed, as 
last  year. 
There  is  a  $1/ 
session  door 
admission  to 
help  pay  for 
the  $  1  00/ 
night  room. 
Come  early  to 
get  a  good 
comfy  seat 
a  n  d  — 
please  — 
leave  your 
cancer  sticks 
in  the  car . 
Talk-in  at 
Dayton  for 
ATVers  is  on 
147.450  MHz  simplex  FM  (the 
ATV  sound  channel  input)  or 
144.340  MHz  FM,  With  luck,  there 
will  be  a  working  station  in  the 
room  monitoring  the  Dayton  ATV/ 
R  system. 

Don  Miller  W9NTP  will  hold  his 
annual  SSTV  geMogether  at  the 
Holiday  Inn  North,  not  far  from  the 
Ramada.  Fred  Sharp  W8ASF  of 
Timekit  will  team  up  with  John  at 
the  Spectrum  International  booth 
in  the  main  arena.  The  weather 
facsimile  folks  will  meet  on  Sun- 
day morning. 


VCR  Library 

After  nearly  a  yearlong  ab- 
sence,  the  "A5  Videotape  Li- 
brary" is  back  in  full  swing  to 
USATVS  members!  A  new  cata- 
log list  is  out  and  available  to 
USATVS  Members  for  only  a 
SASE.  Tapes  include  FCC  lec- 
tures, ATV  demos,  hamfest  shows 
and  forums,  NASA  space  films, 
ARRL  releases,  overseas  TV 
video  exchanges,  FSTV  DX 
tapes,  JRM-rated  TV  bloopers, 
and  club  system  presentations. 
USATVS  Members  may  borrow  or 
obtain  duplicate  copies  of  estab- 
lished programs  for  a  slight  fee. 

New  Book  Reprints 

Ralph  Wilson  WBfflESF  of  ESF 
Copy  Services  4011  Clearview 
Lane,  Cedar  Falls.  Iowa  50613 
has  a  few  new  "A5/Spec-Com 
Reprint  Booklets"  on  the  market. 
Booklet  #100  are  copies  of  the 
"sold  out"  Everthmg  You  Always 
Wanted  to  Know  About  ATV  But 
Were  Afraid  to  Ask  manual.  Book- 
let #101  is  a  new  release  full  of 
information  about  building  ATV 
repeaters.  Booklet  0108  is  on 
packet  radio-  He  has  several  other 
booklets,  all  1 00  pages  or  more  in 
content  on  RTTYT  satellites  and 
TVRO,  facsimile.  SSTV,  comput- 
ers.  UHF  antennas,  and  construc- 
tion projects.  The  booklets  are 
well  worth  the  money  at  $10  each. 
Include  an  extra  dollar  for  return 
postage.  Also  look  for  them  on 
sale  at  Dayton  at  the  ATV  Work- 
shop sessions, 

Frequency  QRM  Letter 

Finally,  a  word  about  the  fre- 
quency coordination  problem  vio- 
lations against  ATVers  The 
USATVS  drafted  up  a  3-page  let- 
ter with  several  addenda  informa- 
tion sheets,  charts,  and  tables 
about  ATV  Interference.  This  let- 
ter went  to  nearly  alt  ARRL-recog- 
nized  Frequency  Coordinators, 
some  ARRL  and  FCC  Officials, 
and  key  USATVS  committee 
members.  Copies  are  available 
for  a  double-stamped  SASE.  This 
type  of  thing  should  have  been 
done  years  ago.  to  avoid  a  lot  of 
unnecessary  misunderstanding 
and  problems 

Hopefully,  a  better  understand- 
ing and  alertness  of  ATV  groups 
around  the  country  wilt  at  least 
temper  the  ignorant  and  pre- 
judiced manner  in  which  some 
FCs  are  acting.  Register  those 
ATV/R  systems!  Refer  area  FCs  to 
this  letter  on  any  future  problems 
or  QRM  correspondence.  73s  de 
WB0QCD." 
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ELECTRONICS 


SEE  US  AT  DAYTON 


$269 


AMATEUR 
TELEVISION 


SPRING  INTO  ATV  SALE 

NOW  YOU  CAN  GET  INTO  THIS  EXCITING  MODE  WITH  OUR  ALL  IN  ONE  BOX  TC70-1   70CM  ATV 
TRANSCEIVER  AT  THE  1988  SPRING   SALE   REDUCED    PRICE   FROM   $299   TO   ONLY  $269   DELIVERED 


TC7CM     FEATURES: 

*  Sensitive  UHF  GaAsfet  tuneable  downcon verier  for  receiving 

*  Two  frequency  1  watt  p,e.p.  transmitter,  1  crystal  included 

*  Crystal  locked  4.5  mHz  broadcast  standard  sound  subcarrier 

*  tO  pin  VHS  color  camera  ^nd  RCA  phono  jack  video  inputs 

*  PTL  (push  to  look}  T/R  switching 

*  Transmit  video  monitor  outputs  to  camera  and  phono  jack 

*  Small  attractive  shielded  cabinet  -  7  x  7  x  2.5" 

*  Requires  13.8vdc  @  500  ma.  +  color  camera  current 

Just  plug  in  your  camera  or  VCR  composite  video  and  audio,  70cm 
antenna,  12  to  14  vdcT  and  you  are  ready  to  transmit  five  action 
color  or  black  and  white  pictures  and  sound  to  other  amateurs, 
Sensitive  downconverter  tunes  whole  420-450  mHz  band  down  to 
channel  3.  Specify  439.25,  434.0,  or  426.25  mHz  transmit 
frequency.  Extra  transmit  crystal  add  $15, 

Transmitting  equipment  sold  only  to  licensed  radio  amateurs  verified  in  the 
Callbook  for  legal  purposes.   If  newly  licensed  or  upgraded,  send  copy  of 
license.  Receiving  downconverters  available  to  all  starting  at  $39  (TVC-2). 


WHAT  ELSE  DOES  IT  TAKE  TO  GET  ON  ATV? 

Any  Tech  class  or  higher  amateur  can  get  on  ATV.  If  you  have  a 
camera  you  used  with  a  VCR  or  SSTV  &  a  TV  set,  your  cost  will  just 
be  the  TC70  and  antenna  system.  If  you  are  working  the  AMSAT 
satellites  you  can  use  the  same  70cm  antennas  on  ATV. 

DX  with  TC70-1s  and  KLM  440-27  antennas  line  of  sight  and 
snow  free  is  about  22  miles,  7  miles  with  the  440-6  normally  used 
for  portable  uses  like  parades,  races,  search  &  rescue,  damage 
accessment,  etc,  For  greater  DX  or  punching  thru  obstacles:  15 
watt  p.e.p.   Mirage  D15N  or  50  watt  p.e.p.  D24N  or  D1010N-ATV. 

The  TC70-1  has  full  bandwidth  for  color,  sound,  like  broadcast. 
You  can  show  the  shack,  home  video  tapes, computer 
programs, repeat  SSTV,  weather  radar,  or  even  Space  Shuttle 
video  if  you  have  a  home  satellite  receiver.  See  the  ARRL 
Handbook  chapt.  20  &  7  for  more  info  &  Repeater  Directory  for 
local  ATV  repeaters. 

PURCHASE  AN   AMP    WITH  THE  TC70-1   &  SAVE! 

50    WATT    WITH    D24N~ATV„„$469 

AM  prices  include   UPS  surface  shipping  In  cont.   USA 


COMPLETE   ATV   STATION 


YourTVset 


TC70-1...$269   {until  June  1) 

ATV  Transceiver 


Your  HOME  TV  CAMERA 


Mirage     015N $119 

(optional)  15  watts  RF  out. 
Mirage  D24N,.,„$219 
(optional)    50  watts  RF  out 


KLM  440-27  14dbd  $107 
KLM  44 0-1  OX  11dbd  $65 
KLM   440-6X      8.9dbd  $51 


HAMS!  CALL  (818)  447-4565   NOW   OR  WRITE   FOR  YOUR   SPRING   SALE   CATALOG   OF  ATV   PRODUCTS 


Number  20  on  your  Feedback  card 


Mike  Bryce  W88VGB 
2225  Mayflower  NW 
Massif  ton  OH  44646 

With  spring  comes  hamfests. 
For  the  home-brewer,  hamfests 
are  the  largest  single  supply  of 
parts.  Almost  80%  of  the  compo- 
nents in  my  home-brews  come 
from  hamfests! 

With  the  exception  of  some 
Radio  Shack  parts  and  parts  from 
mail-order  suppliers,  the  compo- 
nents in  my  shack  come  from  the 
different  hamfests  that  I  attend 
each  year. 

Dayton! 

The  Dayton  Ham  vent  ion,  which 
again  will  become  a  large  meeting 
place  for  QRP  operators,  will  be 
held  on  the  last  full  weekend  of 
April.  Hanwention  "88  will  provide 
lots  of  eye-ball  QSOs  with  other 
low-power  enthusiasts.  There  will 
be  a  QRP  forum  held  on  Saturday. 
There  will  again  be  several  guest 
speakers  this  year.  I'll  be  there 
talking  about  home-brewing  in  the 
'80s  Last  year  it  was  standing 
room  only,  so  come  early  to  get  a 
good  seat! 

The  QRP  banquet  will  also  be 
held  on  Saturday  night,  Bob 
promises  to  find  us  an  outstand- 


Low  Power  Operation 

ing  place  for  the  QRP  dinner  this 
year. 

Don't  Delay 

Time  is  running  out  for  to  re- 
serve lodgings  for  the  convention. 
Myron  Koyle  N8DHT  furnishes  the 
reservation  procedure.  Send  the 
following  to:  The  Reservations 
Chairman,  Myron  Koyle  N80HT. 
1 101  Miles  Ave,  SW.  Canton.  OH 
44710: 

•  Name  and  call 

•Address 

•Telephone  number 

•Room  nights  wanted  (Thursday, 

Friday,  Saturday.  Sunday) 
•Check  made  out  to  the  Belton 

Hotel  for  one  night's  lodging 

($55). 
•Three  SASEs  (Self-Addressed 

Stamped  Envelopes) 
•Roommate's  name,  call  (If  there 

is  one),  address  and  phone 

number. 

Many  will  remember  thai  Day- 
ton adds  a  room  tax.  For  now, 
however,  just  send  in  the  basic 
daily  rate 

Myron  records  the  name(s) 
and  deposit  and  forwards  both 
to  the  hotel.  The  hotel  then 
sends  the  confirmation  to  htm.  He 
then  records  the  verification  and 


Photo  A .  The  AN/PRC-64  right  at  home,  in  the  field. 


sends  it  back  to  the  guest  in 
one  of  the  SASEs.  This  method 
ensures  that  the  guest  and  the 
hotel  work  with  only  one  person, 
which  minimizes  the  chances  of  a 
foul-up. 

Those  who  already  made  reser- 
vations with  the  Belton  and  didn't 
go  through  Myron  should  check 
with  him  to  make  certain  that  their 
names  are  on  his  list.  The  hotel 
wilt  use  only  Myron's  list  to  hold 
rooms. 

Only  one  of  a  pair  of  roommates 
needs  to  contact  Myron  and  send 
in  a  deposit,  Remember,  howev- 


er, that  jf  the  person  who  made  the 
deposit  cancels  out  and  gets  a  re- 
fund, the  hotel  cancels  the  room 
reservation!  Be  sure  to  coordinate 
efforts  and  not  miss  out  on  the 
outstanding  QRP  happenings  this 
year  at  Hamvenlion  '88! 

Military  Surplus 

This  is  a  great  source  of  parts. 
Not  all  military  surplus  weighs 
over  a  ion— a  lot  of  it  was  made  to 
be  man-portable.  Michael  Tyler 
WA8YWO  writes  to  tell  about  a 
rather  unique  military  surplus 
radio,  the  AN/PRC-64.  This 
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Figure  7.  Original  TwchFer  receiver  schematic. 
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Photo  B.  Ail  homebrew  equipment  from  my  shack.  Most  was  built  using 
ham f est  parts. 


Photo  C.  Why  are  all  the  people  smiting?  Couid  it  be  that  Heft  the  table  to 
take  this  photograph?  Or  perhaps  the  good  time  all  were  having  at  the 
ORP  dinner  at  the  Dayton  Hamvention,  Left  to  right,  Terry,  N&ATZ, 
Dave,  WD8AYE,  Steve,  NOCZVt  and  his  wife  Becky. 


relates  to  the  PRC-64,  a  military 
surplus  transceiver.  It  has  four 
crystal-controlled  channels,  five 
watts  CW  and  t  ,5  watts  AM  voice. 
The  radio  operates  from  t5  "AA" 
batteries.  It  is  5"  X  4.5"  X  10"  and 
weighs  in  at  only  seven  pounds 
with  the  batteries  installed.  The 
transceiver  is  also  waterproof. 
This  little  rig  will  load  into  a  dipote 
or  a  long-wire  antenna  thrown 
over  a  tree  limb  via  the  built-in 
antenna  tuner.  Tune  up  is  very 
simple  using  the  orvboard  peak 
indicator.  The  frequency  range  for 
this  rig  is  2-8  MHz,  perfect  for  the 
80  meter  and  40  meter  ham 
bands.  Look  through  the  Fair 
Radio  Sales  catalog,  and  keep  an 
eye  out  at  hamfests  for  an  AN/ 
PRC-64(seePhotoA). 

Since  the  transceiver  is  crystat- 
controlled,  youll  need  a  handful 
of  rocks  on  your  favorite  frequen- 
cy, Write  to  Jan  crystals  for  their 
catalog. 

Two-Fer  Revisited 

A  lot  of  letters  asked  about  the 
receiver  section  of  the  Two-Fer. 
I  intended  on  waiting  until  John 
reworked  the  receiver,  but  the 
response  from  the  Two-Fer 
prompted  me  to  include  the  origi- 
nal receiver's  schematic  in  this 
month's  QRP  column. 

Oscillator  energy  {from  the 
Two-Fer  transmitter)  Is  coupled  to 
Q5,  an  emitter  follower  that  pro- 
vides + 7  d8m  to  the  mixer  without 
loading  the  oscillator  very  much 
due  to  its  high  input  impedance. 
The  circuit  is  borrowed  from  the 
HW-ST  which  uses  two  of  them. 

The  Circuit 

The  series  capacitor/resistor  to 
ground  terminates  at  RF  the  out- 
put of  the  SBL-1  DBM.  The  audio 
is  then  applied  to  T2,  a  Radio 
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Shack  1kO  transformer.  It  steps 
up  the  audio  voltage  about  11 
times  and  fairly  well  matches  the 
50Q  impedance  of  the  DBM  to  the 
10kQ  pot  (volume  control).  The 
two  0.1  u.F  capacitors  across  the 
secondary  resonate  it  at  720  Hz 
giving  about  a  500  Hz  bandwidth 
response  and  a  nice  clean  wave- 
form. 

An  LM383  amplifier  chip  is  used 
for  the  audio  section  of  the  receiv- 


er. Don't  forget  to  install  the  large 
capacitor  from  the  12-volt  supply 
to  the  chip  to  keep  the  chip  happy. 
Last  month  I  showed  how  to 
make  trififar  toroids.  Use  that  to 
homebrew  a  toroid  if  the  SBL-1 
can't  be  found.  To  wind  the  core, 
use  ten  trifilar-wound  turns  of  #24 
gauge  wire  wound  on  a  FT-37-61 
core,  Use  four  matched  1N914 
diodes.  Use  a  VOM  set  on  the 
ohms  scale  and  check  each  diode 
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Photo  D.  Who  will  be  the  first  to  win  the  Two-Fer  competition  plaque? 


for  the  same  resistance.  This  is 
the  way  I  match  diodes  for  my  mix- 
er projects. 

Now  it  should  be  clear  why  the 
transmitter's  oscillator  runs  all  the 
time — the  receiver  requires  it 
Note  that  the  receiver  is  based  on 
the  direct  conversion  scheme. 

There  are  no  PC  boards  for  the 
receiver.  Use  either  perf -board  or 
the  "ugty  construction "  method. 
Keep  all  the  RF  leads  short.  Use 
shielded  cable  from  the  Two-Fer 
transmitter  to  the  receiver.  Since 
there  are  no  adjustments  for  the 
receiver,  it  should  fly  on  power-up. 
Just  remember  that  the  transmit- 
ter section  of  the  Two-Fer  is  need- 
ed for  the  receiver  to  work.  The 
crystal  oscillator  supplies  injec- 
tion for  both  the  transmitter  and 
the  receiver.  Those  handy  with  cir- 
cuit switching  can  use  a  different 
source  of  RF  for  the  mixer. 

Since  there  is  considerable 
interest  in  the  Two-Fert  the  QRP 
ARCI  offers  a  rather  attractive 
plaque.  Winners  have  their 
names  engraved  on  the  brass 
plate  on  the  front  of  the  award. 

Elmer  SK 

Glen  Raudebaugh  NR8Q,  the 
one  responsible  for  getting  me 
involved  in  QRP,  is  now  a  silent 
key. 

I  recall  going  over  to  G  Jen's 
house  and  watching  him  work  sta- 
tions using  only  an  HW-8  and 
some  magnet  wire  thumb-tacked 
to  the  corner  of  his  ceiling.  Many  a 
Field  Day  Glen  and  I  worked  QRP 
with  a  homebrew  rig  backing  up 
the  HW-8.  Glen  was  very  active 
within  the  Rndlay  Radio  Club— he 
helped  run  the  hamfest  for  several 
years  and  held  office  for  the  club. 

Glen  was  only  35.  Amateur 
radio  lost  an  outstanding  ham.  I 
lost  a  close  friend. 
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BOVE  AND  BEYOND 


Pete  Potman  KT28 
3335  Fteidstone  Drive 
DoylestownPA  18901 

In  Praise  of  13cm 

This  month's  column  goes 
above,  beyond  and  way  out  with  a 

look  at  a  nifty  transverter  kit  lor  the 
13  centimeter  (2304  MH2)  mi- 
crowave band.  It's  the  LMW  Elec- 
tronics 2304TRV1K,  manufac- 
tured in  England  and  imported  for 
the  USA  by  Down  East  Microwave 
of  Troy,  Maine. 

LMW  manufactures  a  variety  of 
UHF  products,  including  assem- 
bled transverter  units  for  903. 
1296  and  2304  MHz.  with  power 
outputs  in  the  2-6  watt  range.  The 
options  are  endless,  including 
outboard  preamplifiers  and  inter* 
nai  sequencing  boards.  I  elected 
to  build  up  one  of  the  kits  (A)  to 
save  a  few  dollars  and  (B)  to  try  my 
hand  at  some  microwave  con- 
struction. 

Transverter  Schematics 

The  heart  of  the  LMW  transvert- 
er is  the  Universal  Local  Oscillator 
board,  or  ULO  (see  Figure  TJ.This 
is  a  stable  LO  for  microwave  use 
that  uses  relatively  few  parts,  is 
easy  to  fire  up,  and  delivers  plenty 
of  output. 

Both  the  1296  and  2304 
transverters  use  the  ULO.  For 
1296  operation,  the  crystal  fre- 
quency is  96  MHz,  which  multi- 
plies 1 2  times  to  1 1 52  MHz  (1 1 52 
+  144  =  1296).  For  2304  opera- 
tion, a  90,667  MHz  crystal  multi- 
plies 12  times  to  give  1088  MHz, 
This  is  doubled  to  give  2176  MHz 
(21 76  +  1 44  =  2304)  on  the  trans- 
mit  and  RX  mixer  boards . 


VHFand  UHF  Operation 

Figure  2  is  the  schematic  of  the 
RX  mixer.  T1 ,  a  2N918  is  used  as 
the  oscitlator  powered  from  an 
8-volt  regulator  T2  is  a  2N5179 
which  works  as  a  buffer/doubler 
stage  and  drives  T3,  a  BFR91 
tripter.  Another  BFR91  works  as  a 
doubler  and  the  output  is  fed  to  yet 
another  BFR91  CJass- A  amplifier. 
The  outputs  are  derived  from  a  3 
section  filter  at  two  points,  provid- 
ing both  low  and  high  level  LO 
injection, 

I  bought  the  ULOt  transmit 
mixer,  receive  mixer,  IF  amplifi- 
er and  a  chassis  from  Bill  Olson 
of  Down  East  during  the  Pack- 
Rats  Hamarama  in  October  1987. 
Each  individual  board  came  m  a 
ZipLoc  bag  with  instructions,  a 
schematic  and  several  bags  of 
parts. 

Parts  only  Partly  There 

The  first  thing  I  did  was  to  check 
the  parts  against  the  parts  list  and 
found  a  number  of  items  missing 
from  each  board.  For  example,  all 
five  low-level  amplifier  stages  and 
a  mixing  diode  were  missing  from 
the  TX  mixer.  Some  capacitors 
and  a  mixing  diode  were  missing 
from  the  RX  mixer  as  well.  On  the 
other  hand,  the  ULO  kit  contained 
two  2N5179  transistors  instead  of 
one  which  turned  out  to  be  a 
happy  accident,  as  the  2N918 
oscillator  transistor  simply  would 
not  work. 

Bill  said  there  were  problems 
with  kit  packing  in  England,  and 
he  began  packing  the  kits  on  this 
side  of  the  Atlantic.  The  missing 
parts  showed  up  promptly  from 
Maine  via  First  Class  mail,  and  I 
set  about  to  work, 


Photo  A.  Top  viewotthe  ULO  board,  Note  the  crystal  oscillator  to  the  far 
ieft.  TXfRX  outputs  fie  on  the  right 


The  ULO 

This  took  little  time  to  assemble. 
It  shouldn't  take  more  than  about 
2  hours  to  wire  one  and  briefly  test 
it.  As  mentioned  earlier,  not  de- 
tecting output  from  the  2N918,  t 
replaced  it  with  the  spare  2N51 79. 
and  the  output  shot  right  up!  All 
stages  are  easily  tunable  with  a 
diode  probe  and  VTVM.  One  con- 
struction note:  The  interstage 
coupling  capacitors  after  03  are 
extremely  small  and  fragile  chip 
capacitors,  which  cannot  with- 
stand much  heat.  The  instructions 
suggested  heating  and  tinning  the 
PC  board  pad.  allowing  solder  to 
flux  over  the  ends  to  make  a  se- 
cure connection. 

The  pictorial  diagram  shows  the 
approximate  position  of  the  trim* 
mer  capacitors  for  full  output. 
Setting  them  as  prescribed,  with 
just  a  bit  of  tweaking,  yielded  just 
that.  I  connected  each  output  to 
my  Boonton  92  RF  Milli voltmeter 
for  the  final  alignment—not  nec- 
essary but  very  helpful.  The  man* 
uai  claims  40  mW  at  point  "Y* 
and  10  mW  at  point  "X",  which 
seems  like  quite  a  bit  of  LO  injec- 
tion at  first  glance! 

There  is.  however,  a  good  rea- 
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Figure  t.  The  Universal  Local  Oscillator  schematic— the  heart  of  the  LMW  transverter. 


son  for  it.  Both  the  TX  and  RX 
mixer  boards  double  the  LO  fre* 
quency  before  injection.  In  the 
case  of  the  RX  mixer,  that  is 
accomplished  by  a  pair  of  Hewlett- 
Packard  HP2817  hot-carrier  di- 
odes-certainly  not  a  scheme  with 
lots  of  gain,  but  effective.  The  TX 
mixer  board  also  uses  two 
HP2835  diodes  as  a  ring  mixer, 
with  an  NEC  85637  transistor  as 
the  doubler. 

I  measured  nearly  50  mW  from 
the  "Y(J  port  and  12  mW  from  the 
"X"  port,  so  the  manufacturer's 
specifications  were  up  to  snuff. 
The  output  was  also  checked  with 
a  frequency  counter  and  trimmed 
to  1080.00  MHz  after  sitting  for  30 
minutes.  The  display  still  sat  on 
108000  MHz  30  minutes  later- 
very  stable  indeed. 

RX  Mixer,  IF  Amp 

Photo  B  shows  both  these 
boards  in  the  completed  trans- 
verter case.  LMW  describes  the 
RX  board  as  a  "Low  Noise  Pre- 
amp,  Filter  and  Mixer"  stage.  The 
design  is  very  simple  (Figure  3).  It 
uses  just  four  active  components: 
a  Hewlett-Packard  HXTR3645 
bipolar  transistor  (Tl),  an  NEC 
85637  bipolar  device  {T2),  and  the 
two  HP2817  diodes  mentioned 
earlier, 

T1  functions  as  a  low-notse 
(2  dB  NF)  amplifier  stage  driving 
T2.  which  also  has  about  a  2  dB 
noise  figure.  The  2300  MHz  signal 
is  then  mixed  in  the  interdigttal 
filter  with  the  doubled  LO  signal  to 
provide  output  at  144  MHz.  and 
not  much  output  at  that.  Total 
conversion  gain  is  only  on  the 
order  of  8  dB  with  a  4-dB  system 
noise  figure,  which  is  the  reason 
for  the  IF  amplifier  stage. 

This  is  nothing  more  than  a 
2-meter  low-noise  preamplifier 
using  a  8F981  MOSFET  to  devel- 
op nearly  20  dB  gain  with  about  a 
i  5  dB  noise  figure,  The  total  sys- 
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Photo  B.  2320  PRE  RX  mixer  (toft)  and  144P  IF  amplifier  (far  right) 
boards  in  the  transverter  case.  The  diode  mixer/doubter  is  ro  the  imme- 
diate ftght  of  the  RX  mixer. 


tern  conversion  gain  then  works 
out  to  about  28  dB  with  a  5-6  dB 
noise  figure-  I  found  I  his  level  tol- 
erable for  2304  weak-signal  work. 

Both  boards  go  together  in  a 
snap!  The  bias  networks  and  DC 
connections  are  soldered  below 
the  RX  mixer  board,  strung  in 
between  the  various  feedthrough 
capacitors.  (One  note  about  these 
feedthroughs:  the  pre-dritled 
holes  were  too  small  and  had  to  be 
enlarged  with  a  hand  drill.  Be 
careful  to  not  damage  the  etched 
inductors  and  tuned  lines.) 

The  two  transistors  should  be 
installed  last,  since  they  are  ex- 
tremely small  and  fragile.  I  tack- 
soldered  one  lead  on  each  device 
to  hold  them  into  position  on  the 
board,  then  gently  flux-soldered 
over  the  leads  to  minimize  heat 
problems. 

The  IF  amplifier  board  assem- 
bly is  conventional,  but  one  must 
take  care  to  protect  the  gates 
against  static  electricity  when  in- 
stalling the  BF981  Unplug  the 
soldering  iron  and  make  sure 
the  board  is  grounded.  Assembly 
time  for  both  boards  is  two  hours. 
The  IF  amplifier  tunes  up  easily 
when  using  a  signal  source  at  144 
MHz  and  a  receiver,  since  maxi- 
mum gain  is  close  to  best  noise 
figure. 

The  RX  mixer  board  requires  a 


signal  source  at  2304,  which 
could  be  the  1 6th  I larmonic  of  144 
MHz,  Dave  Mascaro  WA3JUF  of 
the  PackRats  was  nice  enough  to 
tune  my  RX  board  up  with  a  mi- 
crowave oscillator  and  spectrum 
analyzer  probe,  after  which  he 
determined  the  noise  figure  to  be 
4-5  dB.  and  the  conversion  gain 
to  be  8  dB.  These  are  close  to  the 
specs,  incidentally,  LMW  does 
make  an  outboard  GaAsFET 
preamplifier  using  an  NEC  72084 
device  for  2304  MHz.  I  strongly 
recommend  purchasing  it,  as  il 
yields  about  1 0  dB  gain  with  about 
a  1  5-2-dB  NF,  and  makes  a  big 
difference  in  received  signal 
strength, 

To  Be  Continued.  . . 

The  IF  amplifier  input  may  need 
retuning  once  it's  connected  to 
the  output  of  the  RX  mixer  board. 
The  ULO  input  to  the  RX  mixer  will 
almost  certainty  need  repeaking. 
When  I  initially  tested  the  RX 
mixer  on  the  air,  I  couldn't  hear  a 
peep  from  two  nearby  stations 
which  should  have  been  S*9  plus. 
A  quick  check  with  the  Boonton 
92  and  counter  showed  insuffi- 
cient injection  of  the  1088  MHz 
signal  to  the  HP281 7  diodes.  Re- 
peaking  VC9-VC11  on  the  ULO 
board  brought  it  up  another  10  dB, 
which  made  all  the  difference  as 
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Figure  2,  The  RX  mixer  schematic. 
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both  stations  were  now  S9  + 
20dB!  The  GaAsFET  preamp  in- 
creased signal  levels  a  bit  more 
and  also  improved  the  signal  to 
noise  ratio. 

At  this  point,  I  had  a  working 
local  oscillator,  preamp,  mixer 
and  IF  amplifier  for  2304  that  was 
percolating  nicely.  Despite  miss- 
ing parts  and  somewhat  hard-to- 
read  pictorial  diagrams,  assembly 
was  relatively  painless.  The  next 
step  was  to  build  up  the  XX  mixer 
board  and  this  turned  out  to  be 
quite  a  job  in  itself!  We'll  cover  its 
assembly  and  the  final  on-air  tests 
next  month, 

JANUARY  VHF  SWEEPSTAKES 

This  time  I  opted  to  stay  off  the 
mountains  and  out  of  the  materni- 
ty wards  to  operate  from  the  con- 
fines of  my  warm  and  cozy  shack. 
Activity  levels  were  excellent  on 
all  bands  except  S  meters,  which 
was  a  bit  of  a  puzzle— after  all, 
there  were  no  football  games  to 
distract  from  or  interfere  with. 

In  my  shack,  an  IC-740  drove  a 
Microwave  Modules  MMT  50728S 
linear  transverter  with  a  Mirage 
A1015  running  125  watts  to  a 
7-element  KLM  yagi  at  35  feet. 
This  is  a  real  compromise  6  meter 
set-up,  as  soon  explained. 

The  2-meter  lineup  was  the 
IC-740,  MMT  144/26R,  and  a 
Mtrcowave  Modules  MML-200 
amplifier  running  150  watts  to  a 
Cushcraft  32-19  Boomer  at  53 
feet.  The  220-MHz  setup  was  the 
IC-375A  feeding  a  Mirage  C1012 
running  120  watts  to  a  Cushcraft 
220  Boomer  at  60  feet,  and  432 
activity  was  had  with  the  IC-475A 
driving  a  Mirage  D1010.  develop- 
ing 100  watts  to  a  pair  of  Tonna 
21 -element  yagisat  63  feet. 

On  903,  I  used  the  SSB  Elec- 
tronics LT-33S  to  drive  directly 
into  a  Down  East  Microwave 
33-etement  loop  yagi  at  40  feet. 


An  LT*23S  was  used  on  1 296  to 
feed  an  Adler  cavity  amplifier 
which  pumped  80  watts  to  a 
55-element  Tonna  at  65  feet. 
Finally,  the  LMW  transverter  ran 
a  modest  300  milliwatts  to  a 
45-element  loop  yagi  at  40  feet. 
ARS  KT2B  was  active  on  seven 
bands,  six  of  which  averaged  100 
watts  to  single  yagis  in  alt  but  one 
case. 

The  Results 

The  final  tally  was  598  QSOs 
in  75  grid  squares,  including  11 
QSOs  on  2304,  Some  commonly- 
worked  grids  weren't  logged  this 
time,  but  a  few  surprises  showed 
up  on  the  bands  and  were  quickly 
added  to  the  log.  Perhaps  the 
biggest  success  was  that  no 
equipment  failures  occured.  no 
water  built  up  in  the  coax,  and  no 
rotors  seized  up! 

UHF  activity  levels  were  excel- 
lent. I  logged  90+  QSOs  on  220, 
110  on  432,  and  nearly  50  on 
1296.  Even  903  is  quickly  becom- 
ing popular— l  bagged  22  stations 
in  6  grids.  One  can  certainly  make 
a  lot  of  contacts  with  150-200 
watts  on  2  meters  during  a  con- 
test. I  bagged  nearly  230.  but 
probably  could  have  increased 
that  score  substantially  by  run- 
ning the  800-watt  linear  When 
surrounded  by  stations  running 
high  power,  it's  hard  to  break 
through  the  QRM  to  a  distant  sta- 
tion, especially  if  it's  near 
144,200.  The  extra  6-d8  can 
make  all  the  difference! 

Lastly,  for  those  who  haven't 
run  the  VHF  Sweepstakes  yet- 
why  wait?  I  can't  think  of  more 
stay-put  fun  to  have  during  the 
cold  January  winter.  There  are 
more  stations  on  during  this  con- 
test than  any  other  during  the 
year,  and  it's  a  great  "under  the 
gun"  way  to  evaluate  your  station. 
See  you  next  year  for  the  SS!| 
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Figure  3.  Schematic  for  the  RX  mixer  circuit  ft  uses  only  tour  active 
components. 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JGST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8H  x  11  site 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5Sheetsfor  $3  95  JQSheets onty  $5.95 

add  S  1. 00  postage      MY  Res.  add  sales  tax 

The  MEADOWLAKE  Corp. 

Dept.L,  P.O.  Box  497 
Northpoft  New  York  1  1 768 


CIRCLE  55  ON  READER  SERVICE  CARD 


THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE: 
MJF-1278&  108 


.  •  •  •  . 


DRAKE  7000E  $399,90  ALL  L.T.O. 


bcml  sa>I  **r  I'V'MI  f*  UTTr  FftKIU 


'U^oKlnMtfdl 


ROSS  DISTRIBUTING  COMPANY 

P.0  Bo*  234, 78  South  Stale  Street,  Preston.  Idaho  83263 
Telephone  (20fl}§52  0830  W«  CloM  41 2  00 on  MOM  &  SAT 


CIRCLE  254  ON  READER  SERVICE  CARD 


Folded  Broadbandcr 

Unique  folded  design  shortens 
and  Creates  hro;ul  resoinmcc 
in  both  bands.  Length  is  70" 
forFB  IOT80and35F 
FB  80/40.  to  order 
spcciryCWorSS^f^  *%, 

Jnio  56c  _^^$59.95 
s.a.s.c.  — "  +jj  pA  m 

1971  N  Oak  Lane  1300  E 
Fravo,  UTfl46Q4-2l3B 


Siopers 

•Fast  Tower  Mount 

•Pull  Legal  Power 

No  Caps  or  Coils 

•Never  Corrodes 

Fully  ln.su lilted 

-fr-RcadyioUsc 

$69.95  ^%yr/ough 

45  I' AH  ^Ss,      B 

AtitenrutsWestt: 

(HOI)    374*1084 


CIRCLE  302  ON  READER  SERVICE  CARD 


GIVE  YOUR  EARS  A  BREAK! 


'■ 


Auto-Kali 
AK-10 


■ 


*  Complete  ready  to  use  OTMF  selective  calling  unit 

■  Use  with  FM  or  AM  iransceivet  scanner,  etc 

*  Built-in  speaker  »  Automatic  speaker  reset 

*  Easy  programming  with  switches  •  Call  light 

■  Unrestricted  3 -digit  code,  all  16  digits  •  Wrong  number  reset 

*  12  VOC  mobile  or  base  with  1 1 7  VAC  power  pack  (indurjedl 


MoTron 
Electronics 

695  W  21st  Ave 
Eugene.  OR  97405 

Call  Toll  Freel -800-338-9058  of  1503)687-2118 


'89.95 


(S3  DO 
Hanfcng  US.  A ) 
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KENWOOD  TS940  OWNERS 

Are  you  frustrated  tuning  in  SSB  &  CW  signals 

because  of  the  too  fast  main  tuning  rate  of  1 0 

Khz/revolution??? 

Try  the  NEW  Copyrighted  Giehl  Electronics 

Software  Kit!! 

Features: 

•Main  tuning  rate  of  2  Khztrevoiufoon  LSB>  USB,  CW  &  FSK 
•Main  tuning  rate  of  20  Kfrz/revriutiOfi  AM  &  FM 
•Tuning  rale  autoroaiicatty  increases  wtien  the  knob 

speed  exceeds  2  turns  per  second  io  make  the  k>ng 

OSr  s  fast 

■Spfit  dot  CW  problems  solved 
•Easy  to  install  (simply  remove  the  old  IC  chip  from  its 

socket  and  plug  m  the  new  Giehl  Electronics  IC  chip) 
•Complete  instructions 

Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P.O.  Sox  1B33S,  Cincinnati,  Ohio  45318 


CB-T0-10METERS 


We  specialize  In  CB  radio  modification  plans  and 
hardware.  Frequency  and  FM  conversion  kits,  repair 
books,  pfans.  high-performance  accessories,  Over  12 
years  of  satisfied  customers!  Catalog  $2. 


CBC  INTERNATIONAL 

P.O.  BOX  31 SO0X.  PHOENIX,  AZ  85046 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTOTYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

FOR  MORE  JNFORMA  TION 

Alidland 
Technologies 


/T 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT59715  (406)586-1 190 


The  Supertemp  XY7  Soldering  Station 

The  Ultimate  in  Controlled  Temperature 

Hand  Soldering 

Features: 

■  " Selects tuHty"  in  54"  increments  between  ©06 *F 
and 824^F-also C'  readings. 

■  "Zero  voltage  switching"  protecting  voltage  & 
current  sensing  devices. 

■  "Maintained  tip  accuracy"  to 
within  ±6=F(3=C) 


Davie  Tech  Inc 
Electron*  Tools  fi 

Accasories 
2-05  Banta  Race 
Fatriawn  WJ  0741 0 
(201)  796-1720 


CIRCLE  310  ON  READER  SERVICE  CAfTD 


irar 


For  the  serious 
radio  operator* 


PARAGON  Mf  TftAMSCSlVER,  *IQOEl  585 

MEET  AMERICA'S  NEWEST  FULL  FEATURED.  SYNThE $G£u 
TRANSCEIVER  GENERAL  COVERAGE  ALL  MODE  RECEIVER 
TUNES  FROM  100  hHZ  TO  29.999  999MHz,  TRANSMIT  AT  100 
WATTS  OUTPUT  ON  AU  AUTHORIZED  FREQUENCIES  FROM 
1  6  SSB,  CW,  FSK  AND  OPTIONAL  FM 

NOISE  dLANKER  AND  SPEECH  PROCESSOR  ARE 
STANDAHDEOUIPMENT  DUALVFO'S.  RX  OFFSET 

Li5?S224S.OO 
Sale  51995.00 


(LIMITED  TIME  ONLY) 


MISSION  COMMUNICATIONS 

I  J  $0 3  Ahcl  C Iodine       5jiTe  5O0 
HOUSTON.  Tf *A5  ??0fl2 

(713)  879-776.5 
T,  lf>   16GB72  MCON  UT 


4> 
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CIRCLE  187  ON  READER  SERVICE  CARD 


CIRCLE  127  OK  READER  SERVICE  CAR© 


CIRCLE  252  ON  READER  SERVICE  CARD 


QSO  PRO 

A  Easy-To'Lse  Logbook 

Program  For  Your 

MS-DOS®     Compatible  Computer 

•  Complete  Cursor  Control 

•  Room  to  store  complete 
address  information 

•  A  Real-Time  Log 

•  Total  QSL's  by  State 

•  900  QSO's  on  floppy,  hard 
disk  limited  by  space  available 

SEE  US  AT  DAYTON 

BOOTH  447 


95 


* 


"Ohio  resident  must  odd 
5%  soles  tax. 
Make «  Checks  Payable  To: 

MORLAN  SOFTWARE 
P.O.  Ro*  2400 
East  Liverpool.  Ohio  *392lMt4W 


CIRCLE  153  ON  READER  SERVICE  CARD 
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***  Super  Comshack  64  *** 

Progromable  Repent er  Controller/HF  &  VHF  Remotes/ Autopotcft 
Rotor  Control/ Voice;CTCSS;2  Tone  Paging/User  Logging/unlimited  Vocabulary 


REMOTE 


FT757/767/3a0 
r5<M0/9H40;IC735 

RIMOTt  *2 


esse 


FT7Z7R/767;T571!/811 


r*reC5G45  1s  the  most  aNanced 
contnol  system  available  at  any 
prica.  Total  control  &f  your  nam 
shack/club  station.  Each  user  has 
Individual  access  codes  nrtd 
prlvi'agss  granted  by  the  control 
op.  All  user's  logged  So  disk  &/or 
primer  Hi/lo  priority  patch  fc 
secur  Lly/mom  lor  /  tpclc  mqjeg. 
Talwng  Packet  BUS  inpui  soon. 


Hf  PFATFP  CtttTROltitt 

•Change  all  var- rabies  remotely 
•"SynirwIwJ  wHcatf!  pM.cn/5peed 
■Program  mall  box  or  select  ID 
tat  mess.  w1lh  touchiSones  from  HT 
"ALarm  clock  &  aju^O  fcxtfule  mode 
•Macro  com  man* /user  logging 
"•individual  user  eccest  cases 
•Code  practice  A.  voice  readback 
*  rlu  II  i  lunct  ion  voice  eler  m  clock 

H.F.  REMOTE  '1 
*?d  Macro  mem/fljln  mgde  sel 
•Scam  gp/dowri  set  rate  or  step 
♦voice  ack.  all  conlroi  commands 


AtfTOPATCH  &.  REVERSE  PATCH 


*1000{  10  digital.  *,$5[ared 
« 300  usjrs/CTCSS  &  2  tor*  paging 
•SO  eabte/disafole  iel.**3 
•Individual  access  pr  ivi  laps 
•Oirectetl/oeneral  &  reverse  p$ge 

*  Fu  1 1  or  Half  duo  lex  ( level  com.  j 
•Security  mode/  TT  readbacfc  on/off 

*  Store  rlCI/Sprlnttet  *'s 

*  Reverse  Patch  active  ell  modes 
"Call  walling/Quick  dia!  &  resgt 

V.H.F.  REMOTE  *2 
■Dual  VFQV  ftev/Split/COk  deteci 
*5el  Scan  inc.  &  offset  /var  resume 


MINI  CBFAR  CAT)  COMPUTER  CONTftOL  FT  727R 
Programs  and  Scans  1 00  ch  In  Ham /General  coverage  Converts 
a  powtf  lul  1 00  ch.  scanner  &  programs  ail  for  field  use! 

♦Digital  "5"  meler ;  stops  scan 
from  SC  i -9h  Aula  resume 
•Loads  &  programs  all  FT-T'JTft 

parameters  In  tessihat  IS  sees. 
*  I  ncl  tides,  hardware  &  jv^.  for  C64 
I8M  PC|mo    17275  J39.9S 

1234K 


Super  Comshack  C5645  1349.95 
t  J  A  OtJ  ship  USA;  Incl.  computer 
interface,  disk,  cables  &  manual 
(simplex  version  Inc.  nn  request) 


SYSTEM  OPT  IQWS 

"External  Relay  Control    3  DP£>T  relays  + 
5  oCBnroSlffilormtpuls.XS-8$?9-9!j 

♦EPfiOfl  Auto  boot  Cartridge  customized 

with  your  system .....CARTt^.^S 

*&wm  control  speaks  bearing  and  rotates 
beam  ,  1  degree  fncre      HMI    %  49. 95 

♦Manual  (Refunded) MM  I    115.00 

■Row  &  col  freq  control  .RAP  1 149.95 
*C64  DC  Switcher  PS  OOP  5  1119.95 


12v  C64  SWITCHER 

•Draws  I  1A*i2v 
*7<JMiz  75$  efficient 
♦Outputs  5v,*2  amps 

3fwl9vac60Hz 
*  Crystal!  I  me  base 

*P!ugsiTilpC6^pnwRrt5H    J'ULM 
MODEL  foCPS $1 19.95     ^0 


f  ftSZH 


TnuchtoTiB  to  RS-232  (300  baud  intarfnca) 

Program  your  nmpufer  in  DasietodKHfemjIlidsgll  "strings",  sound 

a  lar  ms ,  observe  codes .  i  ncl  udes  besic  program  for  C64  viCZO/Cl  26; 
worts  on  mU  compjlprs  ■ |  MODEL  PAP  tfl9  95* 


"Audi©  JiLast  er "  1 002  /04  ;zat  m  1 6  ;fi  209/727  ■  23/ 1 30. 

1^   Module  installs  inside  the  radio  in  15  Mln  Boost  audio  to 

■M  1  watt1  Low  sianddy  Drain/Corrects  tow  audio/ 1  OOP's  or 
ffff  happy  users.  Mlnalure  audio  amplifier  ~~>  ■■rfOEH 
Used  by  Police. fire.  Emergency .  when  n  n$eds  to  be  HEAR  Of 


LOUD 


wow  i  tfiais  loud 
nowM!  You  can 
*iear  every  thingl 


HOY  TOPI  FT73/25R  otoer 

mooh.  Aai-a  $22.93 
I  MODEL  A8 1 -SI  9,95 


Touchtone  4  Digit  Decoder 

Aon/off  lelehwHhan  IfeDfnits 


Expendabli 
Repeater 
w\foU 
control 


*Low  power  CMOS  +5  to  +  1 2  Volts 
•User  prcgramable  SO. 000 ;  4  digit  cooes 
•Send  code  mce  lc  turn  on,  again  So  turn  off 

•  Momentary  &  Latch  output  drives  relay 

*  w  rong  digit  reset  ■  no  f  al  s  i  ng ,  2  to  4  dig  I  is 
♦Mute  speaker  audio  untl  l  call  is  received 
♦LED  displays  latch  state;  Optional  4  digit 

exir  a  custom  latch  ,(7225)  f£s$6.95« 
♦Mode*  TSD  tS995 


ENGINEERING  CONSULTING  ~  5*3  CAMDLEWOOD  ST,**  BBEAt    CA.  92621 
MASTERCARD  •*  VISA  "  CHECK**   MO.  **  CA.  RES  ADD  ift    TEL:  714-67t-20OT 


Special 


n   '   IEJ.M   IS  A  REGISTERED  TRADEMARK  OF 
INTERNATIONAL  BUSINESS  MACHINES  CORP 


OUTSTANDING  PRICES 

ON  IBM  XT™  * 
COMPATIBLE  SYSTEMS! 

SYSTEM  #1  $299.00 

MOTHERBOARD  WITH  BIOS  AND 
ZERO  K  OF  RAM  UPGRADABLE 
TO  A  FULL  640  K  RAM,  FLIP  TOP 
CASE.  XT/AT  LOOK  ALIKE  KEY^ 
BOARD.  150  WATT  POWER  SUP- 
PLY WITH  ALL  THE  POWER 
NEEDED  TO  RUN  EXTRA  DRIVES 
AND  CARDS. 


Seagate  ST-225.  20  MHz  hard  drive  with 
control  card  available  with  any  system  for 
$319,00.  Offer  good  thru  2/23/98.  Call  for 
customized  systems. 


SYSTEM  #2  $499.00 

MOTHERBOARD  WITH  BEOS  AND 
ZERO  K  of  RAM  UPGRADABLE  TO  A 
FULL  640K  OF  RAM.  FLIP  TOP  CASE. 
XT/AT  LOOK  ALIKE  KEYBOARD.  150 
WATT  POWEf?  SUPPLY,  DUAL  DISK 
DRrVE  CARD  WITH  CABLES,  ONE 
FLOPPY  DRIVE  DS  DD  360K.  A  COLOR 
GRAPHICS  CARD  WITH  RGB  AND 
COMPOSITE  OUTPUT.  (ALL  YOU  NEED 
IS  A  MONITOR) 


SYSTEM  #3  $799.00 

MOTHERBOARD  WITH  BIOS  CON^ 
TAINING  2S6K  OF  RAM  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM.  FLIP 
TOP  CASE,  XT/AT  LOOK  ALIKE  KEY- 
BOARD. t50  WATT  POWER  SUP- 
PLY. COLOR  GRAPHICS  CARD  WITH 
RGB  AND  COMPOSITE  OUTPUTS. 
MULT1  I/O  CARD  WITH  TWO  DISK 
DRIVE  PORTS,  ONE  PARALLEL 
PORT,  ONE  SERIAL  PORT  AND  ONE 
SERIAL  PORT  OPTION,  ONE  GAME 
PORT,  CLOCK  AND  CALENDAR  WITH 
BATTERY  BACKUP.  TWO  FLOPPY 
DISK  DRIVES  DS  DD  36DK  AND  A 
COMPOSITE  MONITOR. 


SHIPPING  INFORMATION;  PLEASE  INCLUDE  10%  OF  ORDER  FOR 
SHIPPING  AND  HANDLING  CHARGES  (MINIMUM  $2.50,  MAXIMUM  WO). 
CANADIAN  ORDERS.  ADO  S7.5G  IN  US  FUNDS,  MICHIGAN  RESIDENTS 
*DD4%  SALES  TAX.  FOR  FREE  FLYER.  SEND  22*  STAMP  OR  SASE 

DEALER  FOR 
TEN-TEC  &  MFJ 

P.O.  BOX  1 101  OEPT.  N        hours 

1 2671  DIX-TOLEDO  H  WY      «*>««> e£T  MonSal 

SQUTHGATE,  MICH.  4B195  PHONE  (313)  281-7773 


^i^Ph 


Hal  Tronix,  Inc 


"HAL" 

HAROLD  CNOWLAND 

WS2XH 
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MICROPOWER-2 

PACKET  CONTROLLER 

A  VERY  LOW  POWER  TNC-2  CLONE, 
PERFECT  FOR  PORTABLE  OR  SOLAR  POWERED 

OPERATION. 

-  ONLY  40  MA  AT  9-13  VOLTS  DC 

-  SMALL  AND  LIGHTWEIGHT  (5"x7"x1 3/a"  -  22  oz.) 

-  HARDWARE  HDLC,  BATTERY  BACKED  32K  RAM 

-  QUALITY  EXTRUDED  ALUMINUM  CABINET  WITH 
BAKED  WRINKLE  FINISH 

-  SUPPORTS  BOTH  RS-232  AND  TTL  COMPUTERS 

-  USES  TNC-2  EPROMS  -  INCLUDING  NET/ROM 
FIRMWARE  VERSION  1.1.5  PROVIDED 

ASSEMBLED  AND  TESTED 
ONLY  $179.95 


PC-100  SERIES 

SINGLE  AND  DUAL  PORT 

PACKET  CONTROLLERS  ON  A 

PC  PLUG-IN  CARD 

-  DOES  AX.25  AND  TCP/IP  WITHOUT  AN 
EXTERNAL  TNC  OR  INTERFACE 

-  POWERFUL  SOFTWARE  PROVIDED  ON  PC 
COMPATIBLE  DISKETTE 

-  SWITCHABLE  FOR  EITHER  HF  OR  VHF  TONES 

-  HARDWARE  HDLC.  IC  MODEMS 

-  CONNECTS  DIRECTLY  TO  RADIO  - 
NO  EXTERNAL  INTERFACE  NEEDED 

-  PROVISION  FOR  EXTERNAL  HIGH  SPEED 
MODEM 

PC-110  SINGLE  PORT        $169.95 
PC-120  DUAL  PORT  $199.95 


WRITE  OR  CALL  FOR  OUR  NEW  CATALOG  OF  PACKET  EQUIPMENT,  SOFTWARE  AND  ACCESSORIES. 


TOLL  FREE 
(ORDERS  ONLY) 
800*223-351 1 

EXCEPT  FLORIDA 


Dt'Cftrifl 


QPACCDMM  3652  West  Cypress  St.,  Tampa,  FL  33607^) 

FLORIDA  ADDRESSES  ADD  5%.     $3.00  SHIPPING/HANDLING  PER  ORDER. 


TECHNICAL  INFORMATION 

7:30  AM  *  11  PM  EASTERN 
(813)  S74*2»S0 

TELEX:  650-286-1526  MCI 
FAX:   (613)  872-8696 
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Number  22  on  your  Feedback  card 


ACKET 


Brian  Lloyd  WB6RON 
19200  Tiffofd  Way 
Germantown  MD  20874 

Packet  in  Emergency 
Communications 


Ask  almost  any  paeketeer,  and 
they  are  likely  to  (ell  you  (hat 
packet  radio  is  a  natural  mode  for 
emergency  and  public  service 
communications.  Upon  asking 
whyT  the  answer  may  be,  "It  is 
error  free/'  or,  "Many  people  can 
share  a  channel/  These  re- 
sponses, however,  do  not  reflect 
an  understanding  of  emergency 
communications  needs.  They're 
important-  but  they're  not  suffi- 
cient, 

I  have  been  involved  in  two 
large  Simulated  Emergency  Tests 
(SETs)  performed  by  the  National 
Disaster  Medical  Service 
{NDMSt.  These  events  were  very 
enlightening.  The  first  test  flopped 
monumentally  as  far  as  packet  ra- 
dio was  concerned.  Our  group 
was  able  to  pass  only  two  or  three 
pieces  of  traffic  the  entire  day. 
There  were  several  problems: 

1.  A  critical  digipeater  failed. 

2.  Many  of  the  operators  didn't 
really  know  packet  operations 

3.  Many  of  the  packet  stations  had 
not  been  tested  beforehand. 

4.  There  were  no  in-place  proce- 
dures. 

5.  Connected-mode  AX.25  did 
not  facilitate  the  free  flow  of 
messages  from  one  point  to 
many  points  or  from  many 
outlying  points  to  a  single  cen- 
tral collection  point. 

The  second  SET  was  a  success 
for  packet  radio  largely  due  to  the 
efforts  of  Bob  Bruninga  WB4APR. 
Bob  noticed  that  most  of  the  mes- 
sages were  short  and  wouid  fit  in- 
to a  single  packet.  Inspired  by  this 
observation,  he  wrote  a  program 
for  the  Commodore-64  that  sends 
each  message  as  an  unconnect- 
ed packet  and  receives  acknowl- 
edgments the  same  way.  En  other 
words,  this  protocol  sent  each 
message  as  a  "datagram13  using 
the  unconnected  mode  of  the 
TNC,  Bob  also  gathered  together 
the  equipment  and  operators 
ahead  of  time  to  ensure  thai  the 
stations  worked  and  that  the  oper- 
ators knew  how  to  use  the  soft- 
ware and  equipment.  Bob's  sue* 


Latest  in  Digital  Hamming 


cessfut  experience  with  this  SET 
later  proved  useful  in  moving  a 
large  amount  of  health-and- 
welfare  information  for  a  real 
emergency. 

About  a  year  ago  there  was  a 
serious  train  wreck  in  Baltimore, 
Maryland,  involving  a  large  num- 
ber of  injured  and  significant  loss 
of  life.  Again  Bob  Bruninga  was  on 
the  scene.  Bob  had  a  complete 
battery-operated  station  in  a  brief- 
case, which  he  quickly  put  to  work 
moving  information  into  the 
W3IWI  8BS,  Tom  Clark  W3IWI  re- 
moved the  information  locally  and 
redistributed  it  via  VHP  and  HF. 
All  the  traffic  flowed  efficiently  and 


broken  down.  It's  usually  more 
efficient  to  help  shore  up  exist- 
ing emergency  communications 
than  to  offer  a  new  and  unfamiliar 
system  to  the  responsible  author- 
ities. 

The  key  to  successful  emergen- 
cy and  public  service  packet  com- 
munications is  careful  planning 
and  preparation.  Make  attempts 
to  establish  guidelines  and  proce- 
dures in  conjunction  with  the  local 
NTS,  ARES,  RACES,  Civil  De- 
fense, Red  Cross,  City,  County, 
State,  and  Federal  emergency 
planners.  Without  this,  it's  VERY 
difficult  to  provide  USEFUL  ser- 
vice during  an  emergency.  It's  too 
late  to  begin  at  the  time  of  the 
emergency. 

The  following  few  paragraphs 
are  some  ideas  on  improving 
emergency  packet  communica- 
tions. 


Ha 


(Bob  WB  4  A  PR's) 

protocol  sent  each  message 

as  a  ''datagram"  using 

the  unconnected  mode 

oftheTNC." 


in  a  timely  manner.  Here,  the  con- 
nected mode  of  AX. 25  was  quite 
useful  since,  essentially,  only  two 
packet  stations  took  part. 

Looking  at  these  cases  more 
closely,  note  several  common  fac- 
tors contributing  to  packet  radio's 
success  here: 

1.  Trained  operators; 

2.  Pretested  and  preconfigured 
equipment;  and 

3.  A  knowledge  of  the  type  of  com- 
munications so  an  appropriate 
mode  can  be  selected. 

Many  hams  often  ignore  the 
third  element.  Sometimes  voice  is 
the  best  way  to  move  information; 
at  other  times  the  telephone.  A 
ham  isn't  necessarily  "cheating" 
by  using  the  phone  or  removing 
his  fingers  from  the  keyboard  and 
talking  into  a  mike. 

Hams  tend  to  be  communi- 
cations specialists.  Many  under- 
stand both  voice  and  data  com- 
munications. Many  are  tech- 
nically qualified  and  can  use 
their  knowledge  and  equipment 
to  enhance  communications 
when  existing  emergency  com- 
munications are  overloaded  or 


High-level  Network  Services 

The  packet  community  should 
take  a  great  interest  in  Bob's  un- 
connected datagram  program  for 
the  C*64,  It's  a  first  attempt  to 
tailor  a  system  to  disaster  commu- 
nications needs.  It  worked  where 
a  BBS  would  have  failed  miser- 
ably. Bob's  success  reveals  the 
general  need  to  define  the  re- 
quired kinds  of  packet  communi- 
cations, and  thus  the  software 
needed. 

Fully-Automatic  Mall  System 

This  would  deliver  mail  to  the 
destination  system  and  perhaps 
even  print  a  copy  of  the  message. 
This  would  be  a  godsend  in  an 
emergency  situation  The  opera- 
tor need  only  tear  off  the  message 
and  hand  it  to  the  recipient.  The 
originator  addresses  the  mail  to 
user  destination,  The  networking 
protocol  structure  would  release 
the  operator  from  the  need  to 
know  the  message  routing. 

Automatic  File  Transfer 
Protocol 

Like  the  mail  service,  this 
Should  be  able  to  deliver  any  type 
of  file — binary  or  ASCII— to  the  re- 
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cipient  without  a  great  deal  of  op- 
erator intervention.  Simply  tell  the 
system  where  to  put  the  file  and  let 
it  do  the  rest  of  the  work. 

Keyboard-to-Keyboard  Mode 

This  would  allow  chatting  or  ex- 
changing timely  information, 

AN  of  these  services  should  be 
able  to  run  concurrently,  The  op- 
erator should  be  able  to  send  mail, 
receive  mail  send  files,  receive 
files,  and  carry  on  a  GSO  with 
several  stations  concurrently.  It 
should  be  fully  automatic  so  that 
the  operator  need  only  initiate  the 
desired  operation  while  the  net- 
work does  the  rest  of  the  work. 

Since  the  data  is  digital,  packet 
radio  has  the  ability  to  move  infor- 
mation other  than  ASCII  text. 
Imagine  the  service  offered  by 
carrying  a  portable  packet  station 
to  the  site  of  a  disaster,  capturing 
an  image  of  the  damage,  storing  it 
inside  the  computer,  and  then  fi- 
nally transferring  the  digital  image 
to  the  appropriate  agency  via 
packet  radio.  This  is  now  possible' 

Another  area  of  interest  is  using 
digital  voice  messages.  A  fast 
packet  network  can  move  voice  as 
well  as  other  data.  Current  tech- 
nology allows  transmission  of  fuNy 
understandable  voice  data  at 
2400  bps,  or  telephone  quality 
voice  at  9600  bps. 

How  about  facsimile?  Most  of 
the  fax  units  manufactured  today 
are  digital  units  designed  to  move 
data  over  a  telephone  line  using  a 
modem.  Why  not  pipe  that  data 
stream  into  the  packet  network  to 
transfer  the  documents? 

Packet  radio  has  many  possibil- 
ities for  emergency,  public  ser- 
vice, and  even  just-for-fun  use. 
Evaluate  the  need  and  then  apply 
the  appropriate  technology.  Don't 
try  to  replace  HTs  and  repeaters 
with  a  packet  station— the  HT  will 
win.  On  the  other  hand,  there  are 
many  applications  for  packet 
where  voice  can't  serve.  Pursue 
those  and  let  packet  radio  take  its 
unique  place  in  emergency  and 
public  service  communications. 

TCP/IP  on  Packet  with  net  exe 

The  previously  promised  review 
of  the  KA9Q  TCP/IP  networking 
code  for  the  IBM-PC.  Commodore 
Amiga,  and  Apple  Macintosh, 
dovetails  nicely  with  the  "wish 
list'*  above. 

The  TCP/IP  package  written  by 
Phil  Karn  KA9G  is  a  comprehen- 
sive implementation  of  the  Inter* 
net  Protocol  Suite  used  commer- 
cially and  by  the  Department  of 
Defense  for  connecting  different 
computers  together  using  dif- 
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ferent  and  posstbly  incompatible 
underlying  networks,  TCP/IP  is 
designed  to  run  on  top  of  other 
networks  by  inserting  or  encapsu- 
lating the  TCP/IP  packets  inside 
the  packets  recognized  by  other 
networks  (such  as  enclosing  TCP/ 
IP  packets  inside  AX. 25  packets). 
This  technique  of  running  a  single 
simple  standard  protocol  on  lop  of 
other  networking  protocols  is 
called  internetworking.  This  ted 
to  the  creation  of  the  Internet 
Protocol  (IP). 

The  KA9Q  net  package  in- 
cludes all  the  items  mentioned  in 
the  wish  list.  A  packeteer  can  do 
ASCII  and  binary  file  transfers, 
electronic  mail,  and  keyboard-to- 
keyboard  QSOs  all  at  the  same 
time  with  the  same  or  different 
users. 

The  user  needs  an  IBM- 
PC(lone),  a  Commodore  Amiga, 
or  an  Apple  Macintosh  to  run 
the  KA9Q  net  code.  The  system 
TNG  needs  the  KISS  protocol  (all 
TNCs  from  Kantronics  and  AEA 
have  KISS  built-in  and  KISS 
ROMs  are  available  from  TAPR 
for  TNC-ts  and  TMC-2s).  What 
follows  is  based  on  my  experience 
with  the  PC  version  of  the  soft- 
ware, since  my  system  uses  a 
PCIone. 

Now  for  the  software.  The  PC 
package  is  distributed  on  two 
or  three  diskettes,  available 
from  either  Kantronics  or  TAPR, 
The  three  diskette  set  with  the 
preconfigured  disk  is  especially 
nice. 

The  files  autoexec.net  and 
bm.rc  need  some  minor  changes. 
These  two  files  contain  all  the  con- 
figuration information  to  allow  the 
user  to  tailor  the  software  to  his 
station.  This  is  the  most  difficult 
part  of  installing  net.exe,  but  it  is 
very  clearly  described  in  the  docu- 
mentation The  documentation 
has  a  tutorial  that  goes  step-by- 
step  through  the  configuration 
process. 

Those  with  the  two-disk  set 
need  to  use  the  provided  archive 
program  to  extract  the  files  that 
make  up  the  distribution,  and 
place  them  on  a  floppy  or  the  ap- 
propriate location  on  a  hard  disk, 
Once  this  is  done,  simply  edit  the 
configuration  files  and  go  from 
there.  This  is  described  quite 
clearly  in  the  README  file  includ- 
ed on  the  disk. 

Net.exe  needs  a  network  ad- 
dress to  run.  The  only  require* 
ment  is  that  this  address  be 
unique  relative  to  all  the  other 
users.  There  is  currently  a  plan  to 


assign  addresses  on  the  basis  of 
general  location.  Most  parts  of  the 
world  already  have  someone  to 
assign  addresses  in  a  given  area. 
Users  who  can't  find  someone  to 
assign  an  address  can  check  the 
documentation  to  find  out  whom 
to  contact  to  get  an  address  block 
for  their  area. 

After  getting  the  address,  con- 
struct the  fouling  table.  This  is 
how  net.exe  knows  where  to  send 
its  packets.  Once  done,  ignore  it 
until  there  is  a  major  change  in  the 
network.  Usually  a  packeteer 
needs  to  know  his  neighbors 
(those  stations  he  can  work  direct- 
ly) and  his  gateway  (an  IP  packet 
switch),  Any  packets  that  have  an 
address  not  belonging  to  a  neigh- 
bor IP  will  route  to  the  gateway. 
The  gateways  know  how  to  route 
packets  to  other  users  outside  the 
local  area. 


station  he  logs  in  with  the  user 
command.  Most  stations  use 
the  user  ID  of  * 'guest"  for  guests. 
After  that,  he  will  be  prompted 
for  the  password.  Here  ts  an  ex- 
ample (the  operator's  typing  is  in- 
dented): 

net>  ftp  wb6rqn 

SYN  sent 

Established 

220  wb6rqn.ampr  FTP  version 

871225.6  ready  at  Mon  Feb  8 

20:15:131988 

user  guest 

331  Enter  PASS  command 

pass  wb6rqn 

230  Logged  in 

He's  now  free  to  enter  com- 
mands to  the  remote  system.  The 
dir  command  gets  a  list  of  files  on 
the  remote  system,  the  cd  com- 
mand allows  the  user  to  change 
directories,  the  get  command  is 


£Tm  sold 

on  the  software... 

It's  VERY  simple  to  use  and 

provides  a  level  of  service 

unavailable  in  any  other 

packet  program. " 


Once  configured,  run  net  with 
the  net  command.  Net  will  start  up 
and  give  you  the  following  prompt: 

net> 

This  means  that  net  is  waiting 
for  input.  To  have  a  keyboard 
QSO  with  WB3ABC,  use  the 
command  "telnet  wb3abc"  and 
net  establishes  the  connection. 
The  user  need  not  enter  any 
digipeater  or  other  routing  infor- 
mation. The  routing  table  entries 
and  those  of  the  gateway  take 
care  of  making  the  packets  reach 
the  destination.  If  WB3ABC  is 
reachable,  the  operator  is  reward- 
ed with  the  message  "Estab- 
lished/' Should  he  wish  to  estab- 
lish another  session  with  another 
station,  he  can  press  F10>  and 
enter  another  command  at  the 
net>  prompt. 

To  do  a  file  transfer  with 
WB6X  YZ,  he  enters  the  command 
'*ftp  wb6xyz"  and  net  again  estab- 
lishes the  connection.  When  he 
gets  the  "Established"  and  the 
banner  messages  from  the  other 


for  downloading  files,  and  the  put 
command  is  for  uploading  files. 
The  type  command  allows  for 
selection  between  image  (binary) 
and  ASCII  file  transfers.  Image 
transfers  do  no  conversion  and 
the  file  is  sent  EXACTLY  as  it  is. 
ASCII  transfers  translate 
characters  from  the  standard 
used  on  the  remote  machine  to 
the  standard  used  on  the  packe- 
teer*s  machine.  This  is  useful  only 
for  text  files. 

The  bm.exe  program  sends 
mail.  The  name  comes  from 
the  name  of  the  original  author, 
Bdale  Garbee,  and  stands  for 
Bdale's  mailer.  Starting  up  bm 
tells  about  all  arrived  mail,  The 
user  chooses  messages  to  read, 
respond  to,  or  delete.  He  may 
also  originate  a  message.  If  he 
responds  to  an  existing  mes- 
sage, bm  automatically  ad- 
dresses it  to  the  original  sender 
and  fills  in  the  subject  field. 
Nothing  more  is  needed  after 
processing  the  mail.  Net  checks 
for  outgoing  mail  every  five 


minutes  (or  any  selected  time  pe- 
riod) and  the  mail  is  delivered  au- 
tomatically. 

The  user  can  also  check  into  the 
local  bulletin  board  or  talk  to  a 
friend  who  does  not  have  netexe. 
He  just  uses  the  connect  com- 
mand as  if  net  were  a  TNC.  There 
is  one  small  difference:  he  needs 
to  specify  the  port  to  uset  since  net 
supports  multiple  TNCs  and  ra- 
dios (this  is  how  rt  can  be  used  as  a 
packet  switch).  An  AX,25  connec- 
tion command  might  look  some- 
thing like  this: 

connect  tncA  wt>3ffv  wb2sef 

This  means  to  use  the  port  named 
tncA  to  connect  to  wb3ffv  via 
wb2sef.  Simple. 

The  biggest  point  of  net.exe  is 
that  it  allows  concurrent  oper- 
ations (multitasking).  It's  fun 
and  useful  to  set  up  one  or 
more  long  file  transfers  then 
go  read  mail  or  have  a  QSO 
while  the  transfer  is  going  on. 
There's  essentially  no  limit 
to  the  number  of  things  that 
can  go  on  simultaneously.  Net 
does  a  good  job  keeping 
sessions  separate  so  that  mes- 
sages from  one  connection  don't 
interfere  with  messages  from 
another. 

Some  people  are  concerned 
about  running  an  incompatible 
protocol,  such  as  TCP/IP,  on  ama- 
teur radio.  Rest  assured,  howev- 
er, that  all  outgoing  packets  are 
pure  AX.25.  The  only  difference  is 
that  they  contain  the  IP  and  TCP 
packets  internally, 

I'm  sold  on  the  software.  It's  my 
only  packet  program  now  since  it 
communicates  with  NET/ROM, 
TEXNET,  COSl.  the  local  BBS. 
other  TCP  stations,  and  any  other 
TNC.  It's  VE  R  Y  simple  to  use  after 
set-up,  and  provides  a  level  of  ser- 
vice  unavailable  in  any  other 
packet  program. 

The  price  is  right,  too.  Phil 
has  made  it  freely  available 
to  amateurs.  TAPR  and  Kantron- 
ics charge  a  nominal  fee  to  cover 
the  costs  of  duplication  and  mail- 
ing. There's  no  better  deal  than 
that.  Since  PCIones  now  cost 
about  what  a  Commodore-64 
system  did  a  couple  of  years 
ago.  more  hams  will  likely 
be  running  this  package.  This 
software  is  a  definite  winner, 
especially  in  the  area  of  emergen- 
cy and  public  service  events 
where  the  user  just  wants  lo 
send  information  and  doesn't 
want  to  be  bothered  with  the  other 
details. 
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LICENSE  PLATES 
FOR  HAMS 

YOUR  CALL  on  a 
white  aluminum  plate. 
Choice  of  blue,  black, 
red  Of  green  message. 
Order  now  and  receive 
a  FREE  engraved 
door/desk  sign  with 
choice  of  message  on 
a  woodgrain  finish. 
$24,95  Incl.  P/H 

ENGRAVED 
DOOR/DESK 

SIGN 
(Woodgrain  or  gold  fin- 
ish) alone  is  $1 4.00  Incl  P/H  (2x8) 


ENGRAVED  NAME/CALL  PIN 

{Woodgrain  or  gold  finish)  $6.00  Incl  P/H 

ON  THEAlR-StGm  FOR  HAMS 
it's  incredible.  Your  rarest  OX  and  you  re  about  to  be 
interrupted,  and  it  won't  be  from  QRM,  It's  coming  from  in 
your  own  home.  But  now  your  new  "ON  THE  AIR"  sign  is 
lit.  No  one  will  disturb  you  this  time.  A  strong  and 
lightweight  8x4V^x2  box.  Red  front  with  clear  lighted 
letters.  A  safe  12  volt  system  from  a  professional  sign 
company.  High  tech  magnetic  mount,  Perfect  for  the 
serious  ham,  $50.00  IncL  P/H, 

LIT  SIGNS  (AVAILABLE  W/  CALL  SIGN  ALONE  OR  IN 
ADDITION  TO  4ON  THE  AJR  VPLEASE  SPECIFY 
YOUR  CHOICE  OF  WORDING. 

Add  $10.00  for  call  sign. 

Send  check  or  money  order  to: 

JEFFS  SIGNS,  WA3FQA,  1231  Garfield  Rd, 

Havertown.  PA  19083,  (215)  449-0594 
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t  Half-Square  QRV-DX  Monobanders 

1^    Work  DX  with  No  Tower  and  No  Amplifie^^ 
Cut  noise,  cut  near  sigs.  build  DX  sigs,  kill  QRM. 

\10  Meters  15  Meters   20  Meters  30  Meters 

V$29,95    $39,95       $49.95      $59.95 

n roadside  Pattern.  Low  Profile,  Coax  Feed,  Ready  to  Use 

se^^     Highest  DX  Gain  per  Dollar 

To  oricr  add  55  Fosiap  &  Handdijjjj  and  call  ur  write: 

1971  North  Oak  Lane  Atttetl nas  West 

Provo,  UT  84604-21 3S  ^€3=  (80 J }    374-1084 
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CABLE  TV 

Interference  filters.  Send  for  further 
info  or  s20  for  sample.  Specify  out- 
put channel  of  cable  converter. 

dB  Electronics,  P.O.  Box  8644 
Pembroke  Pines,  FL  33084 


^ 


NO  TUNERS! 

NO  RADIALS! 

NO  RESISTORS! 

^\0^  NO  COMPROMISE! 

THREE  EXCELLENT  REVIEWS  |U5T 

DON'T  HAPPEN  BY  CHANCE. 
CALL  US  FOR  A  FREE  CATALOG 

■  See  review  nn  Oct  73, 1 9B4       *  Sep*  ?J.  I9B5 

BILAL  COMPANY 

I  37  Manchester  Dr. 
FlorJ$»tnttCO808l6     rH:  7  1  9  687-0650 


♦  MwH-ch  73.  I&6G 


km       i 


Radio  equipment 
not  included 


Also  Avail aOJe   .  , 
=foor  Space:  51 "  Wide  by  30"  Deep 

$219,95 


last 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$199.50  S-F  RADIO  DESK 
Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space:  39"  Wide  by  30"  Deep 

Additional  Information  on  Request 

Cfiechs,  Money  Orders,  BankAmerieard 
and  Master  Charge  Accepted. 

F.O.B.  Culver  City,  (In  Calif,  Add  6%  Sales  Tax, J 
DEALER  INQUIRIES  tNVITED 
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COMPUTING 


A  CROSS 
AMERICA 

by  Steven  K.  Roberts 


High-tech  travel  packed  with  fun  and  adventure  *  .  *  anyone 
who  has  ever  entertained  the  thought  of  'Just  taking  off"  will 
relish  this  unique  approach  to  hitting  the  road! 

When  computer  whiz  Steve  Roberts  sold  his  suburban  home  and  moved 
to  a  high-tech  recumbent  bike,  he  was  setting  out  to  explore  a  new  way 
of  life- — one  that  promised  freedom,  adventure,  romance,  and  a  "helluva 
lot  of  fun." 

In  Computing  Across  America:  The  Bicycle  Odys- 
sey of  a  High-Tech  Nomad,  Roberts  describes  the  wild 
results  of  his  drastic  break  with  suburban  life.  It  is  a 
10,000-mile  journey  of  joy,  despair,  and  self-discovery  as 
Roberts  steers  a  zigzag  course  through  people  and  places 
ranging  from  convicts  in  the  Maryland  woods  to  the 
ultimate  blind  date  in  Key  West, 

Combining  his  wit  with  a 
strong  sense  about  the 
human  condition,  Roberts 
treats  the  reader  to  a  colorful 
cross-section  of  Americana, 
one  that  includes  a  fascinat- 
ing glimpse  into  the  social 
benefits  of  computer  technol- 
ogy— and  how  it  helped  at 
least  one  traveler  open  doors 
to  new  friends,  new  lovers, 
and  ultimately  a  new  life 
style, 

1988/368  pages/ffluslratal 

ISBN  0  938734-l8-0/5dtbound/$9.95 

ISBN  0-9387  34-25-3/hardbound7$  15. 95 


n 


Computing  Across  America 


730 i as 


n 


Publications  Center  1 01 3  Warren  Avenue,  Cary,  NC  2751 1 

I  Please  enter  my  order  lor copies  of 

|  Computing  Across  America 

|  [  ]  Softeover$9-95  [  ]  Hardcover/Si  5-95 

(Add  $2.00  postage  and  handling  to  all  orders.  I 


Address 


I 


Crty/State/Zip_ 


[  ]  Payment  encased 


Telephone 
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ELECTRO 


I     C     S 


X 


SEE  YOU  AT  THE 


T 


T 


tht 


Ipfi 


« 


!ti 


CONSOLIDATED 


T      R      O      N       I 
CALL  TOLL  FREE 

1-800-543-3568 

705  WATEHVUE7  AVE..  DAYTON,  OHIO  45420-2599 
TEL.  f5f3J252-5662     TELEX  288-229     FAX  (513}2S2-4066 
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NEW  FROM  GLB 


GLB  NETLINK  220 
HIGH-SPEED  DATA  TRANSCEIVER 

a  eiftciroraid  *  plMwd  to  announce  a  lftsl  frpiai-in  difftal-oii  daia  radio,  itfendca  la  lunher  lf» 
ddvtikipftfanJ  d  Ibe  musmaijoftal  atnajetr  packet  nrf*«k 

N«min4i  iad«»  *«  ip«clhciMv  an^ndad  lor  use  ro  isnrole.  unaraendBd  apptaaittfls  km  wing  lerm  service 
Compait&e  *ftfi  vrvt  Aplai  lornti*.  it*?  *"*n  around  faansra*  to  receme  and  recede  n>  iranum) « <«iM 
ihAfi  *  nrihiKond  wnrte  Wkbrto  *ey>"fl  u*™****  ****•  "*»  cfiarme*  A  agn*  sampimB.  AFC  Iticki 
irat\smin«3  iignaii  M  HmueAcy  W  maifttam  W*  ** «»  rates  owa  tong  periods  *  »rr*  in  addition  iney  iil*u* 


fEAWfffS 


Data  Hmv«  ant  ootmwn 

OrgU»  ta**aflQ  Af  C 

5  Bricai  rrtonato  from  «*d 

r^M(K«]  »*ilN*1  u***«  BCD 

Chtfl  conwoiad  owuiofi 
PTt  DCD  AFffflLEOS 
pin  node  antfnita  iwaeftng 
Tmwranvf  nmaoii  »m*t 
Gonipawt  win  tNC?  cor**** 
Cami**t  *ih  iff  appfecaW 

Secaoftaat  Pan  lb  FCC  (*u»» 


SPfCJF*C4riOWS: 
0*4  rate  0     l92W&am 
Data  kvmM:  any  i«EtT^a  ihcl 

UaddaHoix  FSk 

Sign*  ***r  TU  a  RS232C 

f  *eQU«fTcr  230  to  225  Mnz 

R*.  [Mnfrffdrn  30  *  M 
TtrnftrOtfld  tn«  1  nrs  T> 
1  ins  RX 
PowvchJpur  2  Witni 
Fuse-  3  Arnp 

See  us  at 
DAYTON 
Booth  31 8 


tot  avnv/K 
Sdue«cn  fnpmt  mi  t  ma 
Scmdous ourpur  -&><*<  "4* 
Power  t?  vnC 
Opsa*ng  i*rfcp«raiire  tinge 

-30  la  *«0  degress  C 

Anfennd  conna^Or  BNC 
RS?^  connector  DB2SS 
E>m*nsiC^i  12  •  10  >  am 
wetoa  sifts  a&i 


Amateur  net 
Ust  prtce 


569995 
S  799  95 


GLB  ELECTRONICS.INC. 


15 1  Conwierce  Pfcwv , 

SuMalo.  NY  U224 
716  B75-G74Q     9  la  4 
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Factory 
jumper- 
ROM-less 


programming. 


With  the  new  S-COM  5K  Repeater 
Controller,  you'll  be  able  to  configure  your 

repeater  remotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  S189T  wired  and  tested. 


•Easy  to  interface 
•Polite  ID'er 

•  Nonvolatile  Memory 
•Needs  only  55  mA/12  V 
•Adjustable  Audio 
•CMOS  Microprocessor 


•DTMF  Muting 

•  Control  Receiver  Port 
•65  control  commands 
•Programmable  Command  Strings 

•  Optional  Audio  Delay 
•Optional  Rack  Cabinet 


L 


S-COM  Industries 

P.O.  Box  8921 

Fort  Collins,  CO  80525 

(303)  493-8316 
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WATCH  FOR  OUR  BIPLANE  OUT  AT  THE 

"DAYTON  HAMVENTION" 


MARK  YOUR  CALENDARS  RIGHT  NOW  FOR  OUR  9th  ANNUAL 


THE  PARTY  THAT'S  GOT  THE  OTHERS  BEAT 


*  COMPLIMENTARY 
REFRESHMENTS 


*  SNACKS 

*  MUSIC 

f  GOOD  TIMES 

*  GREAT!!  PEOPLE 
*PLUS  MANY  OTHER 

EXCITING  ACTIVITI 


FRIDAY  APRIL  29th  8:00  P.M.  TILL  12  MIDNIGHT 
KNIGHTS  OF  COLUMBUS  PARTY  DOWN  ROOM    267  BAINBRIDGE  STREET 

DAYTON,  OHIO 
JUST  THREE  BLOCKS  EAST  OF    STOUFFERS  HOTEL 


GO  EAST  ON  FIFTH  STREET  UNTIL  YOU  GET  TO 
"BAINBRIDGE'.  TURN  LEFT  ON  BAINBRIDGE 
FROM  FIFTH.  THE  "KNIGHTS  OF  COLUMBUS" 
HALL  WILL  BE  ABOUT  A  HALF  BLOCK  NORTH 
ON  TOUR  LEFT. 

PLENTY  OF  FREE  PARKING  JUST  SOUTH  OF 
THE  BUILDING.  HOLY  TRINITY  CHURCH 
IS  THE  LANDMARK  YOU  SHOULD  LOOK  FOR. 
IT'S  LOCATED  ON  THE  N.E.  CORNER 
OF  FIFTH  AND  BAINBRIDGE. 


FROM  TH€ 
NORTH 


GREAT    MIAMI     RIVE 


*  + 


FROM 
7S 


-r> 


MONUMENT  AVE 


*- 


t1 


i_7 


p?5??EH^ST<t 


CONVENTION 
CENTER 


FROM  THE 

SOUTH 


FIRST  ST 


KB 


SECOND  ST 


THIRD  ST 


FOURTH  ST 


FIFTH  ST 


t 


FROM 
t     3S 


*     267 
GAINBRIDGE 


LISTEN  FOR  OUR  ADS  ON  KUSW  (SHORT  WAVE) 


WHILE  IN  DAYTON  FOR  OUR  BLITZ! 
YOU  MAY  WANT  TO  TAKE  IN  THE    DAYTON  HAMVENTION 

TAKING  PLACE  AT  HARA  ARENA 


■f 
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Wea 


Number 23  on  your  Feedback  card 


THERSA TS 


View  On  Video  Processing 


Dr.  Ralph  E.  Taggart  W68DOT 
602  S.  Jefferson 
Mason  Ml  48854 

Deadline  Blues 

Occasionally*  Weathersats  is 
■  missing  from  the  pages  of  73.  The 
first  time  this  happened,  J  got 
anxious  calls  from  people  want- 
ing to  know  why  the  column  was 
canceled! 

Not  to  worry.  Every  once  in  a 
while,  there's  a  lot  of  graphics 
support  for  the  column  and  it's  not 
ready  by  deadline.  This  accounts 
for  the  lack  of  Weathersats  in 
March,  If  the  column  is  missing  it 
won't  do  any  good  to  berate  the 
poor  editorial  staff— berate  the 
columnist  instead! 

WB8DQT  Station 

This  month  is  a  run-through  of 
my  own  installation  along  with  a 
few  comments  on  the  evolutionary 
trends  in  the  station  to  appear  in 
upcoming  columns. 

Antennas 

The  primary  WEFAX  antenna  is 
a  four-foot  { 1 ,2  meter)  Metsat  G  A- 
4  dish.  The  dish  is  spun  alu- 
minum, It  has  a  weather-sealed 
O-ring  feed  assembly  with  a  solid 
coax  support  that  terminates  in  a 
Typ@-N  connector  at  the  rear  of 
the  dish.  The  antenna  is  mounted 
on  a  swing-arm  assembly  that 
mounts  to  the  side  of  the  house 
outside  of  a  second  floor  window; 
(Read  about  the  anatomy  of  this 
mount  in  the  August  1987  Weath- 
ersat  column.) 

This  antenna  costs  more  than 
other  options,  but  it's  built  like  a 
lank.  This  unit  has  served  continu- 
ously outside  for  almost  ten  years 
and  is  completely  trouble-free. 
Considering  all  that  can  go  wrong 
with  a  WEFAX  receiving  system, 
it* s  comforting  to  have  one  item  to 
discount  when  trouble-shooting 
the  system! 

I  also  have  a  two-foot  (0.6  me- 
ter) version  of  this  antenna  for 
portable  work,  such  as  providing 
weather  coverage  for  soaring  con- 
tests. This  antenna  shows  a  pos- 
itive gain  margin,  but  the  pattern 
is  too  broad  for  regular  use,  which 
results  in  Interference  from  ad- 
jacent satellites  at  some  look 
angles! 

Driving  by  the  house,  one  may 
assume  I  don't  have  a  VHF  anten- 
na system.  The  house.  howevert 


is  an  historic  Victorian  piece  with  a 
cavernous  attic  under  all  the 
steeply  sloping  roof  gables—all 
the  VHF  antennas  are  in  the  attic! 
The  antennas  are  completely  out 
of  the  weather.  Weather  protec- 
tion more  than  compensates  for 
the  incurred  modest  signal  losses. 
The  primary  VHF  antenna  is 
the  omnidirectional  "Zapper," 


guard  unit  equipped  with  crystals 
for  137.30,  137.40,  137.50, 
137.62,  and  137.85  MHz.  This 
covers  the  operational  U.S. 
TIROS/NOAA  frequencies, 
137.60  for  the  WEFAX  IF  and  the 
most  common  Soviet  frequen- 
cies. In  addition  to  the  standard 
manual  switching,  modifications 
permit  the  receiver  to  switch  via 
TTL  logic  lines. 

A  Regency  MX-5000  wide- 
range  scanner  is  the  search  re- 
ceiver to  look  for  Soviet  activity  on 
non-standard  frequencies,  Its  an- 
tenna system  is  a  discone  and  a 


"An  IBM  PCjr  runs  the 

whole  operation.  It  talks  to 

the  receiving/recording  system 

through.  .  .  a  standard  Centronics 

parallel-printer  port. 


ft 


described  in  Weather  Satellite 
Handbook  (WSH).  with  a  Ham- 
tronics  GaAsFET  preamp  at  the 
antenna.  The  feedline  is  RG-5S 
foam  which  makes  the  tortuous 
run  down  through  the  walls  to  the 
basement  station  location.  The 
attic  also  contains  the  crossed 
yagi  featured  in  WSHT  complete 
with  elevation  and  azimuth  rotors. 
This  antenna  has  a  Vanguard 
JFET  preamp  and  a  feedline 
arrangement  identical  to  the 
Zapper.  The  beam  sits  idle  most  of 
the  time,  however,  since  most 
polar  orbit  reception  here  is  auto- 
matic, and  the  omnidirectional 
Zapper  performs  very  well  (see 
the  picture  of  the  month). 

Receivers 

The  1691 -MHz  receiving  sys- 
tem starts  with  a  Microwave  Mod* 
ules  GaAsFET  preamp  mounted 
on  the  drsh  feed,  driving  about  20 
feet  of  Belden  3214  to  get  the  sig- 
nal inside  the  house.  A  Microwave 
Modules  down  converter  takes  the 
signal  from  there  and  converts  it 
to  137.5  MHz  for  a  long  RG-58 
cable  run  to  the  basement.  John 
Beanland  at  Spectrum  Interna- 
tional in  Concord E  MA,  sells  both 
preamp  and  downconverter.  John 
thoroughly  checks  out  all  units 
prior  to  shipment,  because  their 
performance  on  leaving  the  fac- 
tory in  Britain  is  not  always  up  to 
his  stringent  standards.  A  Metsat 
GDC-4  converter  receives  a  sec- 
ond satellite,  and  is  used  for 
portable  work,  VHF  preamps  are  a 
must  for  long  cable  runs, 

The  primary  receiver  is  a  Van- 


prearnp,  both  located  in  the  attic. 
This  system  isn't  for  imaging  but 
jus!  to  spot  new  activity. 

Automatic  Operation 

In  the  June  '87  column,  there 
are  some  simple  but  very  effective 
approaches  to  unattended  satel- 
lite reception.  The  one  I  use  oper* 
ationally  is  somewhat  more  com- 
plex but  achieves  great  results. 

Almost  any  computer  that  sup- 
ports such  a  port  could  be  used.  I 
chose  the  PCjr  because  it  has 
nothing  better  to  do  during  the 
day,  and  generates  little  RF  hash. 

The  parallel  port  configuration: 
•(1)  The  S-data  lines  are  used  for 
receiver  channel  selection. 
■(2)  One  status  line  (input)  looks  at 
the  2400*Hz  tone  deco  Jer  output 
that  is  connected  to  the  receiver 
audio  output. 

•(3)  One  control  line  (output) 
switches  in  the  WEFAX  downcon- 
verter. 

•(4)  One  control  line  is  used  to 
switch  power  to  cassette  deck  #1 
while  another  control  line  does  (he 
same  for  cassette  deck  §2. 

The  computer  has  a  real-time 
clock  that  provides  constant  ac- 
cess to  date  and  time.  The  operat- 
ing system  is  a  simple  BASIC  pro- 
gram built  around  a  customized 
version  of  the  PREDICT  program 
from  WSH*  The  customizing  pri- 
marily allows  the  system  to  keep 
track  of  both  operational  NOAA 
spacecraft.  In  addition,  the  pro- 
gram contains  the  complete 
GOES  Central  WEFAX  schedule, 
less  the  charts. 

The  operating  program  is  a  ba^ 


ance  of  dealing  with  both  knowns 
and  unknowns.  The  "knowns" 
are  the  transmission  times  for  any 
given  WEFAX  product,  plus  the 
AOS  and  LOS  times  (on  any  given 
day)  for  the  NOAA  spacecraft.  The 
"unknowns' *  are  times  and  fre- 
quencies for  Soviet  spacecraft 
passes.  In  operation,  I  select  the 
specific  WEFAX  products  of  inter- 
est.  For  reasons  to  become  evi- 
dent next  month.  I  usually  specify 
the  prime  1 800Z  quads  for  the  full 
earth  disc  in  both  IR  and  visible 
light,  but  I  can  select  anything 
from  the  complete  schedule.  Bar- 
ring other  imperatives,  just  prior  to 
the  effective  time  of  a  WEFAX 
quad,  the  system  switches  the  re- 
ceiver to  137.50  MHz  and  switch- 
es in  the  WEFAX  converter,  The 
computer  then  monitors  the  2400- 
Hz  tone  decoder  and  starts  the 
recorder  if  atone  is  present.  If  the 
channel  is  inactive  for  3  minutes 
after  the  scheduled  transmission 
time,  the  system  switches  back  to 
the  VHF  search  mode.  Otherwise, 
recording  continues  until  the  quad 
transmission  finishes 

Except  for  scheduled  WEFAX 
transmissions,  the  system  works 
on  VHF,  Since  it  knows  when  to 
expect  the  NOAA  spacecraft,  it  ig- 
nores 137.50  and  737.62  MHz  ex- 
cept when  it  reaches  the  AOS  time 
for  a  specific  NOAA  spacecraft,  it 
then  switches  to  the  appropriate 
frequency  and  begins  to  monitor 
the  tone  detector. 

Early  in  a  pass,  the  spacecraft 
signal  is  noisy,  marked  by  pulsing 
of  the  detector.  The  system 
doesn't  begin  taping  until  the  de- 
tector has  a  solid  lock  for  at  least 
15  seconds.  Taping  terminates 
anytime  within  4  minutes  of  the 
calculated  LOS  lime,  when  the 
tone  detector  again  becomes  er- 
ratic, indicating  a  noisy  signal. 
This  atone  saves  a  tremendous 
amount  of  tape  and  makes  review 
of  tapes  quite  simple. 

If  there's  no  tone  detector  indi- 
cation within  three  minutes  of  the 
predicted  AOS  time,  the  system 
switches  to  the  secondary  fre- 
quency, flipping  back  and  forth  for 
two  more  minutes  in  search  of  a 
subcarrier  signal.  It  tapes  whatev- 
er is  found,  otherwise  the  pass  ter- 
minates and  the  system  returns  to 
the  search  mode.  One  may  opt  for 
AM,  PM,  both  AM  and  PM,  or  lock- 
out (no  recording)  for  each  of  the 
two  operational  spacecraft,  giving 
complete  control  over  what  is 
recorded. 

The  system  sequentially  scans 
ail  the  primary  Soviet  frequencies 
most  of  the  time.  It  looks  tor  2400- 
Hz  subcarrier  signals.  Any  signals 
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that  meet  the  criteria  rioted  under 
the  NOAA  discussion  are  taped, 
and  the  system  keeps  looking! 

Three  More  05  Features 

The  first  is  that  one  can  set 
priorities  among  the  WEFAX, 
NOAA,  and  Soviet  "modes/1  II 
the  NOAA  priority  is  set  higher 
than  the  Soviet  search  mode,  for 
example,  the  system  breaks  away 
from  an  active  Soviet  channel  to 
record  a  NOAA  pass.  The  system 
can  also  operate  on  a  "first  come, 
first  served*'  basts. 

Second,  the  system  keeps  a 
complete  log  on  disk,  noting  ac- 
tive frequency,  tape  on  and  off 
times,  and  the  date.  This  allows 
tape  sequencing  with  no  ambi- 
guity. The  final  feature  concerns 
the  second  tape  deck,  The  decks 
are  normally  loaded  with  C-120 
tapes,  which  record  60  minutes  on 
a  side.  Once  the  system  has 
recorded  over  50  minutes  of  total 
time  (the  computer  keeps  track) 
on  recorder  #1 ,  it  makes  all  further 
recordings  on  recorder  02  with 
suitable  notes  on  the  disk  log.  In 
the  unlikely  event  that  both  tapes 
fill  to  capacity,  the  system  contm* 
ues  to  log  all  active  channel  data 
to  disk  along  with  a  notation  that 
these  were  not  taped!  The  tape 
capacity  values  (in  minutes)  can 
be  changed  to  accommodate 
other  cassette  fengths.  I  do  this 
routinely  when  going  out  of 
town,  since  I  typically  use  a  high 
capacity  reel-to-reel  system  in 
such  cases. 

The  bottom  line?  If  it's  a  trans- 
mitting spacecraft,  L  can  nail  it  on 
tape  for  later  viewing,  I  hope  to 
catch  some  240  LPM  Soviet 
COSMOS  imagery! 

Display 

The  heart  of  the  display  system 
is  the  WSH  scan  converter  using 
the  512K  Color  Computer  3.  This 
system's  capabilities  grow  daily. 
Later  columns  will  outline  these 
enhancements. 

The  system  can  store  a  768-line 
image  (1024  pixels  per  line)  and  is 
compatible  with  any  weather 
satellite  image  format,  live  or 
taped.  In  addition  to  gather!  ng  and 
displaying  images  on  a  standard 
monochrome  TV  monitor,  the  sys- 
tem has  a  growing  number  of  out- 
put functions  that  support  archiv- 
ing of  full  resolution  images.  It  can 
output  as  WEFAX  any  image  in 
memory,  regardless  of  the  original 
format.  Further,  this  requires  less 
than  4  minutes  of  tape  for  storage 
with  the  added  advantage  of  fully 
automatic  display  to  review  the 
archive  tape.  Full-resolution  hard- 


copy  is  supported  via  Smartfax 
(see  WEATHERSAT  for  Septem- 
ber and  October  of  1987)  or 
dumps  to  the  Aldan  Weatherchart 
recorder.  The  full-resolution  im- 
age can  also  dump  to  a  much 
simplified  CRT  display,  for  pho- 
tographic records.  This  is  also 
the  subject  of  a  future  column.  I 
will  also  highlight  some  of  the 
software  features  of  the  system 
next  month,  when  I  discuss  some 
new  tricks  to  perform  on  WEFAX 
imagery. 

Picture  of  the  Month 

Thrs  rather  elongated  specimen 
represents  approximatety  10  min- 
utes of  a  Soviet  METEOR  2-15 
pass  over  the  Great  Lakes  in  early 
December,  1987.  The  receiving 
system  was  the  omnidirectional 
Zapper  antenna  on  137.85  MHz. 
The  PCjr  auto- tape  system  re- 
corded this.  The  pass  was  as- 
cending and  image  coverage  to 
the  south  begins  in  the  Caribbean 
just  south  of  the  Tropic  of  Cancer. 
The  spacecraft  passed  across  the 
U.S.  and  Canada,  and  the  cover- 
age ends  at  the  southern  end  of 
Baffin  Island,  north  of  Hudson 
Bay,  just  short  of  the  Arctic  Circle! 
If  you  have  any  doubts  about  the 
effectiveness  of  omni  antennas 
when  teamed  up  with  low-noise 
GAsFETs,  this  should  set  your 
mind  at  easel 

The  scan  converter  can  hold 
slightfy  over  6  minutes  worth  of 
1 20  LPM  imagery  so  the  tape  was 
displayed  in  two  overlapping  768 
line  segments,  The  Smartfax 
printer  printed  each  one  from 
memory.  The  two  prints,  over- 
lapped, makes  the  final  composite 
of  10  minutes  of  image  data.  The 
scan  converter  permitted  preci- 
sion phasing  and  contrast  adjust- 
ment, assuring  the  quality  of  the 
final  FAX  prints  without  wasting  a 
single  sheet  of  paper! 

This  print  also  illustrates  the 
general  utility  of  Soviet  METEOR 
2  imagery  for  winter  viewing. 
Winter  imagery  from  the  U.S. 
TIROS/NO  A  A  spacecraft  is  quite 
marginal  here  in  the  north  country 
during  the  winter  months.  The 
daylight  passes  are  early  in  the 
morning  or  late  in  the  afternoon 
and  sun  angles  are  quite  low.  The 
visible  light  pictures  are  very 
difficult  to  'Jf1x,T  in  terms  of  display 
contrast,  since  one  side  of  the 
image  will  be  bright  while  the 
other  side  will  be  in  deep  shadow. 
This  makes  it  difficult  to  achieve  a 
single  contrast  setting  across 
the  entire  image.  IR  data  are  all 
biased  toward  the  cold  (white)  end 
of  the  dynamic  range  and  are 


rarely  useful 
without  signifi- 
cant video  pro- 
cessing. Thus, 
the  TIROS/ 
NOAA  space- 
craft, which  do 
such  a  fine  job 
in  the  summer 
months  (or  year 
round  in  the 
tropics),  be- 
come marginal 
for  easy  use  in 
the  winter. 

Here,  the  So- 
viet METEOR  2 
spacecraft  picks 
up  the  slack, 
This  spacecraft 
series  is  notori- 
ous for  the  in- 
ability of  the 
sensors  to  make 
distinctions  be- 
tween land  and 
water  features, 
so  summer  im- 
agery is  rather 
dull,  consisting 
of  beautiful 
clouds  against  a 
black  back- 
ground! The  or- 
bits are  not  sun- 
synchronous, 
however,  so  it  is 
possible  to  get 
them  passing 
overhead  near 
midday  during 
the  winter,  as 

was  the  case  hefe.  To  the  sunny 
south,  the  pictures  look  like  typi- 
cal METEOR  2  products  but  with 
the  snow  cover  to  the  north  you 
can  get  some  simply  fantastic 
ground  detail  that  is  a  definite 
change  of  pace  from  murky 
TIROS/NOAA  coverage. 

Look  for  more  samples  in  the 
coming  monthsfl 


Picture  of  the  Month.  Image  of  the  Great  Lakes 
region  by  the  Soviet  METEOR 2-  J S  satellite.  Winter 
imagery  from  the  METEOR  2  spacecraft  /s  often 
better  than  that  from  the  TIROS/NOAA  spacecraft 
for  the  northern  US, 


Reference 

References  to  WSH  refer  to  the 
Third  Edition  of  the  Weather 
Satellite  Handbook,  available 
from  the  columnist  at  $15.00  per 
copy.  For  orders  outside  of  the 
US-,  please  include  an  additional 
$1.00  for  postage. 
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Compatible  with  Microsoft  Paint 
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Amateur  Radio  Via  Satellite 


Andy  MacAftister  WA5ZIB 
23 1 0  Romayor  Court 
Pearland  TX  77581 


U-O-11  and  the  Polar 

Skitrek 

While  we  wait  patiently(?) 
for  the  launch  of  Phase  3C, 
another  amateur  satellite. 
UoSAT-OSCAR-11  provides  a 
new  public  service.  Its  tempo- 
rary mission  is  to  relay  naviga- 
tional information  to  a  group  of 
skiers  travelling  across  the  North 
Pole  from  the  Soviet  Union  to 
Canada. 

73  Editor-in-Chief  Larry  Ledlow 
NA5E  discussed  the  basics  of  the 
joint  Canadian  and  Soviet  Trans- 
polar  Skitrek  in  his  January  ar- 
ticle "Look  North!"  He  described 
mission  objectives,  the  use  of 
amateur  radio  for  communica- 
tions and  the  activities  of  several 
trek  participants  and  support 
personnel. 

Since  Larry's  artic^  there 
have  been  updates  on  the  use 
of  U-O-1 1  and  some  new  expedi- 
tion features.  The  amateur  media 
received  information  from  the 
following  sources:  the  Polar 
Bridge  Expedition,  Inc.  of 
Canada,  Komsomotskaya  Pravda 
(Soviet  Youth  Newspaper),  The 
University  of  Surrey  m  England 
and  AMSAT  Science  Education 
Advisor  Dick  Ensign  N8IWJ. 

About  the  Trek 

The  expedition  began  in  early 
March  and  will  last  up  to  100 
days.  The  skiers  will  cross  the 
North  Pole  from  Cape  Artichesky 
in  the  Soviet  Union  to  Cape 
Columbia  in  northern  Canada 
across  1700  kilometers  of  ice 
and  snow. 

In  addition  to  being  a  challeng- 
ing adventure  coupted  with  the 
inherent  political  potential  of  a 
joint  Canadian-Soviet  activity 
(remember  Apolfo-Soyuz?(,  this 
walk  across  the  top  of  the  world 
has  several  scientific  purposes. 
The  trekkers  will  make  geomag- 
netic, glacial  and  meteorological 
observations.  They  will  test  new 
materials  and  equipment.  They 
will  conduct  experiments  in 
physiology  and  biochemistry  to 
test  the  limits  of  human  en- 
durance. 


Four  Canadians  and  several 
Russians  are  on  the  trek.  The 
average  age  is  30,  and  two  of 
the  team  members  are  doctors. 
They  set  out  in  the  darkness  of 
Arctic  night  during  the  coldest 
time  of  the  year.  Toward  May  they 
will  be  in  constant  light.  This 
can  become  psychologically 
disorienting.  For  the  last  part  of 
the  trek,  they  will  ski  into  the  sun 
and  the  intense  glare  of  its  reflec- 
tion from  the  ice. 

The  Arctic  terrain  won't  allow  a 
smooth  and  easy  journey.  Open 
water  (rafts  will  be  taken),  thin  ice, 
pressure  ridges  and  tow  tempera- 
tures are  just  a  few  of  the  expect- 
ed obstacles.  The  temperature 
will  drop  to  -50  degrees  Celsius. 
The  wind-chill  factor  and  the 
probability  of  storms  will  further 
hamper  the  skiers. 

The  trekkers  will  carry  as  much 
as  90  pounds  of  equipment  in 
each  backpack.  Planes  will  drop 
supplies  six  times  over  the  course 
of  the  trek.  The  first  three  flights 
are  Russian,  the  last  three  Cana- 
dian. These  planes  will  land  only 
in  an  emergency. 


the  period  of  the  trek  when  not 
involved  in  mission-related  ac- 
tivities. 

The  Canadian  base  station  is 
located  at  Resolute  Bay  on  Corn- 
wallis  Island.  The  ham  station. 
special  call  CISC,  has  been  active 
since  February.  Operators  of  the 
station  with  VE8  callsigns  can  use 
the  base  catlstgn,  or  add  the  CIS 
prefix  while  communicating  from 
the  base.  Since  there  is  a  rotating 
crew  of  amateur  operators,  the 
station  is  active  on  the  20, 40  and 
80  meter  amateur  bands  many 
hours  a  day.  Those  who  contact 
Resolute  may  QSLtoPO  Box  313, 
Don  Mills,  Ontario  M3C-2S7, 
Canada.  Other  support  stations 
will  be  on  the  air  from  Toronto  and 
Ottawa.  Modes  of  operation  be- 
tween support  bases  include 
CW(  SSB,  AMTOR  and  HF  packet 
radio, 

Listen  for  EK0KP  on  the  Soviet 
side.  This  station  is  located  on 
Sredny  Island  in  the  Severnaya 
Zemlya  archipelago.  Other  sup* 
port  will  be  stationed  at  the 
Russian  North  Pole  Station  on 
Ice  Island  23.  Both  Soviet  and 
Canadian  operators  will  operate 
from  this  mid-point  base.  Well 
known  hamsat  supporter  and 
Chief  Radio  Operator  Leonid 
Labutin  UA3CR  in  Moscow  and 
others  in  Dikson,  USSR,  will  also 
be  active. 


a 


(The  skitrek  support  bases) 
encourage  hams  to  contact 
any  of  the  support  operations 
during  the  period  of  the  trek 

when  not  involved 
in  mission-related  activities. " 


On  the  Air 

Project  Nordski  Cornm  (North 
Ski  Communications)  will  provide 
the  communications  and  navi- 
gation. Amateur  radio  is  the  main 
communications  link  to  the  skiers, 
They  have  a  Russian-built,  10 
watt,  solid*statet  crystal-con- 
trolled transceiver  capable  of 
operation  at  selected  frequencies 
on  the  20,  40  and  80  meter  bands. 
Due  to  the  limited  life  of  their 
lithium  batteries,  the  skiers  will 
make  only  direct  contacts  with 
their  support  bases.  The  bases, 
however,  are  not  working  under 
the  same  power  constraints.  They 
encourage  hams  to  contact  any 
of  the  support  operations  during 


The  navigation  part  of  the 
Project  Nordski  Co  mm  starts 
with  small  Emergency  Locator 
Transmitters  (ELTs)  carried  by 
the  skiers.  The  SARSAT  (Search 
And  Rescue  SATellite)  and  I  he 
Soviet  counterpart  COSPAS 
satellites,  which  hear  the  signals 
from  the  ELTs,  relay  location  in- 
formation to  SARSAT/COSPAS 
processing  ground  stations.  This 
information  is  then  relayed  to 
the  University  of  Surrey  in 
England, 

At  the  UoSAT  Control  Center, 
the  position  of  the  ski  trek  par- 
ticipants is  transmitted  to  the 
On-Board  Computer  (OBC)  of 
U-O-t  1 .  The  uplinked  data  is  then 


used  to  program  the  digitalker 
experiment  to  provide  a  synthe- 
sized speech  announcement  of 
the  expedition  location.  The 
satellite  system  has  a  550-word 
vocabulary,  including  numbers. 

The  downlink  frequency  is 
145.825  MHz  FM.  The  Skiers 
use  a  pair  of  ICOM  IC-p2AT  HTs 
to  monitor  the  satellite  downlink. 
These  radios  have  been  tested 
for  reliable  operation  at  extremely 
low  temperatures.  ICOM  America 
donated  the  HF  communication 
equipment  at  the  support  bases 
and  the  skiers'  HTs,  Advanced 
Electronic  Applications  (AEA) 
provided  packet  radio  equipment 
for  the  operation.  Although  the 
Skitrek  team  did  not  carry  any 
packet  gear,  the  support  bases 
were  provided  with  PK-232 
packet/RTTY/AMTOR/WEFAX 
units. 

Listen  In! 

Since  the  skiers  are  at  the  North 
Pole,  and  UO-1 1  is  a  polar-orbit 
satellite,  Ihey  hear  every  pass. 
The  satellite  has  a  period  ot  nearly 
100  minutes,  which  corresponds 
to  14  orbits  per  day.  For  someone 
at  30  degrees  North  latitude 
(Houston,  TX),  about  four  to  five 
orbits  per  day  is  typical.  Monitor  in 
the  late  evening  hours  between  7 
and  1 1  PM  and  also  in  the  morn- 
ing from  9  AM  until  1  PM  local 
time.  Any  good  HT  can  hear  the 
beacon,  but  a  good  mobile  rig  or 
home  station  will  make  listening 
easier.  Expect  even  better  results 
from  a  beam  antenna  and  tracking 
aids. 

Since  there  is  Doppier  shift, 
monitor  a  few  kilohertz  above 
145.825  MHz  at  the  beginning 
of  a  pass.  Shift  the  receiver  lower 
as  the  satellite  comes  by,  per- 
haps to  145.820  MHz  as  it  reaches 
the  end  of  the  pass.  A  good  pass 
will  last  between  ten  and  15 
minutes, 

Don't  expect  continuous  dig- 
italker. The  University  of  Surrey 
has  scheduled  a  mix  of  the  usual 
1200  baud  data  (Bell  202  com- 
patible) and  periods  of  digitalker 
operation.  For  every  minute  of 
voice,  there  are  three  minutes 
of  digital  telemetry.  On  Wed- 
nesdays (UTC)  the  schedule  is 
somewhat  different,  but  the  dig* 
italker  is  still  heard  less  than 
the  telemetry. 

What  can  listeners  do  with 
the  Skitrek  positional  data  from 
U-O-1 1  ?  Plot  it  on  a  map  of  the 
North  Pole.  In  the  Gulf  Coast  area, 
plotting  hurricanes  is  a  season- 
al activity  Maps  are  even  printed 
on  grocery  sacks  in  the  worst 
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USSR 


Polar  Bridge  Expedition  map  showing  the  route  the  skitrekkers  will  take. 
The  skiers  will  receive  supplies  from  six  airdrops,  three  each  from  both 
the  USSR  and  Canada. 


is  something  done  in  preparation 
for  possible  disaster,  Skitrek  is  an 
opportunity  to  plot  the  progress  of 
a  challenging  adventure  through 
a  region  of  the  world  few  dare  to 
travel. 

The  Educational  Side 

AMSAT  NA  (The  Radio  Ama- 
teur Satellite  Corporation  of  North 


America}  offers  educators  around 
the  world  information  guides  enti- 
tled "Exploring  the  High  Arctic 
from  Your  Classroom.*  They 
provide  this  package  through  Dick 
Ensign  N8IWJ. 

The  purpose  of  the  guide  is  to 
allow  teachers  to  share  the  Cana- 
dian/Russian Transpolar  Skitrek 
via  amateur  radio  with  their  stu- 


dents. Those  pursuing  the  prog- 
ress of  the  journey  wilf  encounter 
disciplines  such  as  orbital  me- 
chanics, geography,  arctic  condi- 
tions {including  ice-pack  motion), 
and  amateur  radio,  The  package 
of  materials  includes  tracking 
information  for  the  location  of  the 
recipient  with  details  on  how  to 
use  the  predictions  effectively. 
They  define  terms  and  explain  ex- 
amples. They  also  include  ideas 


from  the  US  and  West  Germany 
will  travel  to  Kourou.  French 
Guiana  to  prepare  the  space- 
craft for  integration  into  the 
Arrane  4  booster.  They  need  to 
apply  thermal  blankets,  install 
antennas,  and  load  fuel.  Upon 
completion,  a  small  group  will 
remain  in  Kourou  to  monitor  the 
satellite's  vital  signs  and  await 
launch  day, 
RS-10/11  and  Fuji-OSCAR-12 


4 'After  many  delays,  the 

launch  of  Phase  3C 
Is  scheduled  for  June. " 


for  bulletin  board  sized  maps  and 
information  on  AMSAT  tracking 
programs.  Many  other  education- 
al spin-offs  are  possible,  and  per- 
haps it  will  interest  some  young, 
potential  hams.  Educators  may 
request  this  package  from  the 
AMSAT  at  P.O.  Box  27 1  Washing- 
ton, DC  20044. 

AMSAT  nets,  packet  radio  net- 
works,  and  the  Amateur  Satellite 
Report  from  AMSAT  NA  wiN  fur- 
nish further  news.  All  these 
sources  of  information,  including 
the  U-01 1  positional  data  and  HF 
operations  on  20,  40  and  80  me- 
ters, will  make  this  exciting  event 
accessible  to  all. 

Updates 

After  many  delays,  the  launch 
of  Phase  3C  is  scheduled  for 
June.  AMSAT  support  teams 


have  been  performing  nobly  late- 
ly,  Both  Mode  A  and  Mode  K 
transponders  have  been  active  on 
RS-1 1 .  Signals  have  been  good, 
but  due  to  enhanced  15  meter 
conditions,  a  lot  of  hams  not  pur- 
posely uplinking  to  the  satellite 
are  being  heard  though  it.  It's 
been  necessary  to  caf  I  "CQ  Satel- 
lite" to  let  other  hamsat  chasers 
know  that  the  ten-meter  downlink 
is  monitored. 

F<M2  had  more  power  prob- 
lems in  January,  however,  after 
further  study  of  the  power  budget, 
the  team  in  Japan  has  begun 
pre-  senting  month-long,  or 
greater,  activity  schedules  for 
modes  JA  (the  analog  mode)  and 
JD  (the  digital  mode).  Check 
the  AMSAT  nets  for  further  infor* 
mation  and  follow  the  trekkers 
via  U-O-1 1 
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OSCAR  MODE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


70  cm 
PreAmp 


$90.00 


MMf200-7  $50.00  PSf432 

(usually  sufficient)  (for  extra  protection) 

l,L  @  145  MHz  0.5dB  I.L  @  435  MHz  0,1  dB 

Loss  @  435  MHz  40  dB  min  Loss  @  1 45  MHz  70  de  *YP 

Send  66  c  (3  stamps)  for  detailed  specs  on  all  VHF&  UHF  products.  Shipping  FOB  Concord,  MA 

m  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^2  SPECTRUM  INTERNATIONAL  INC.      (617)263-2145 
g§^  P  0.  Box  1084S,  Concord,  MA  01742f  USA 


MaslsrCwd 


CIRCLE  183  ON  READER  SERVICE  CARD 


10FT 
CR30 

ILLUST 


ffMliiN^jiirri  I  Iff 

ROOF  TOWERS! 

A  size  to  fit  your  needs 

CR18      6  ft.    $139.00 

CR30    10  ft.    $239.00 

CR45    15ft.    $349.00 

BEARING        $  39.00 
(prices  do  noi  include  shipping) 

1-800-255-7020 
CA  81 8  888-4927 

Constructed  of  high  quality 
aluminum  with  galvinized 
steel  bracing  supports.  Over 
20  sq.  ft.  of  antennas! 
Guying  is  required. 

ORION  HI-TECH 

P.O.  Box  8771, 

Calabasas,  CA. 
91302 
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SON NY  IRONS 


says,    I  hate  switches, 


buttons  and  knobs. 


n 


fl  . 


'■■:$£+•* 


■ 


« 


That  is  why  I  make  MAXCOM'S." 


® 


VSWR  1.5:1 
OR  LESS 


AUTOMATIC  ANTENNA  MATCH 

FOR    ALL    S.S.B.    RADIOS 

ONE    ANTENNA    lOO   KHZ.   TO    200 

Priced  From  $299.00 


MAX  COM  has  made  Global  Communications  Simple!!! 

For  FREE  information, 
Call  Sonny  at  (305)  527-51 72 

or  Write: 

Sonny  Irons 
P.O.  Box  502  Ft.  Lauderdale,  FL  33302 

®  MAXCOM  is  a  registered  trademark  and  is  owned  by  Maxcom  Electronics,  Inc. 

CIRCLE  101  ON  READER  SERVICE  CARD 


RAMSEY  ELECTRONICS 


new  COM-3. 


INCLUDES  2  HOOK-ON  PROBES         *369.95 

20  MHz  DUAL  TRACE 

Features  component  testing  circuit for  resistors, capacitors, 
digital  circuits  aruf  diodes— TV  sync  filter— high  sensitivity — 
Zaws— XY  mode— built-in  calibrator— 5X  horizontal  magnifier 


UNSURPASSED  QUALITY  • 

SUITABLE  FOR  HOBBY.  SERVICE  &  PRODUCTION 

MODEL 

BAND  WIDTH 

1  TRACES 

CRT  SIZE 

VERTICAL 
SEMSmVlTY 

MAXIMUM 
TRIEFHEO 

USEABLE 

MAXIMUM 

BANDWIDTH 

m 

20  MHz 

m 

BmIOCM 

5  mV  per  div 

3SMH; 

30MHi 

an 

35MH* 

121 

SxlOCM 

1  mV  per  d  iv 

50  MH; 

60  MHz 

All  incllH*  fciQh  qillfftf  1:1 .  tftt 


-&     -fc 


HtCLUDtt 2  HOOK-0N  PROBES  $469.95  * 

35  MHz  DUAL  TRACE 

wite  frequency  bandwidth—  optimal  sensitivity  — deteved 
triggering  sweep—  ho  Id  oft— ALT  trigger— single  sweep  TV  sync 
5X  magnification— XY  or  XYZ  operation—  HFHF  noise  reduction 


'Add  an 
additional 

Si  0,00  for  each 
unit  for 
shipping. 


SALE 


00* 


I  with  icrvB rnjcic  ind 


1  ynr  vnrrttfrf 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS, 

Introducing  COM-3 . . ,  the  new  service  monitor  designed  by  service 
technicians  for  service  technicians.  It  works  harder  tor  less. ..giv- 
ing you  advanced  testing  capabilities  at  a  very  affordable  price, 
FEATURES  •  Direct  entry  keyboard  with  programmable  memory 
*  Audio  &  transmitter  frequency  counter  •  LEO  bar  graph  fre- 
quenty /error  deviation  display  *  0.1-10JXJ0jjv  output  levels  • 
High  r ecei  ve  sensi  t  i  v ity.  less  than  5 ^v  •  1 00  K H ;  to  999. 9995  M Hz 
Continuous  frequency  coverage  •  Transmit  protection,  up  to  100 
watts  •  GTS  tone  encoder.  1  KHz  and  external  modulation 


MINI-100  COUNTER      CT-707  DIGIT  525  MHz         CT-909  DIGIT  600  MHz        CT-50  8  DIGIT  GOO  MHz 


CT- 125  9  DIGIT  1.2  GHz 


$119.95 


CHftRBIII.  NIC  AD  HAT  I  ENItS 
AC  All  AFTER  INCLUDED 


«1 39.95 


MUD.  INCLUDES 
AC  ADAPTER 


s  169.95 


WIRED  INCLUDES 
AC ADAPTER 


M89J5 


WIHIIMMLLUUIS 

AC  ADAPTER 


s  189.95  ■«■  "*"»■" 


AC  ADAPTER 


MODEL 


MINI  100 


CT?U 


CT9G 


CM  25 


FHEq  RANGE 


-500  MH/ 


ZDHz-HOWHJf 


rOH/.60C'VH7 


SHz^ODMttr 


13  Hz!  SOU 


CT-IO 


*JHr-60rjWHj 


SHHIT1YITY 


Ltssirian250mv 


5ftmvr&r50Wtlz 


<Tftnvtot50MH/ 
<  ISOmvTDSODMHz 


LESS  THAN  25™ 


<SmY#50MH| 

<nomv#aDaMHE 


<T0mvTo«JMH2 
<T50mvToGQQMK/ 


ACCURACY 


1PPM 


TPPM 


1  PPM 


W6ITS 


TPPW 


1PPM 


01  PPM 


RESOLUTION 


POO  Hi  1  KH/ 


wi  WHijmu 


0  W  1H*  10Hl 


tHf,Wl 


0  AHl  1N|.  W2 


0  1HJ  1HJ  Xhl 

I 


PRICE 


119.99 


139.95 


16995 


22SJD 


RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  nas  been  manufacturing  electronic 
test  gear  for  over  10  years  and  is  recognized  for  lab  qual- 
ity products  at  breakthrough  prices  Our  frequency  coun- 
ters have  features  and  capabilities  of  counters  costing 
twice  as  much 


RAMSEY  D-4100 
COMPACT 
DIGITAL 
MULTITESTER 


$2495 

imtotdtand 


Compact  sized  reliability  2nd  accuracy. 
This  LCO digital  mulfitesier  easily  fits  in 
your  pocket  you  can  take  4  anywhere.  It 
features  full  overload  protection  •  3 
digit  LCD  readout  •  recessed  input  jacks 
■  satety  profres  ■  diode  ctieck  function 
•  2000  hours  battery  fife 


RAMSEY  0  5100 
HANDHELD  DIGITAL 
AUTQRANGIHG 
METER 

$44.95 

includes  Probe* 
I  Tear  Warranty 


Provides  distinctive  audi  Die  chi  rpatter 
contact  has  been  made  and  meter  reading 
has  stabilized  Has  TOUCH-HOLD  feature 
to  a  Now  readings  to  be  logged  or  referred 
to  before  making  trie  next  reading  Up  to 
10  AM  P  cuf  rent  c  a  pa  bi  1 1 1  y  and  a  com  m  u  11  y 
luntiion  which  beeps  on  zero  Ohms. 


t,f<rt  1  «**[-<  mt  UttjUrftiREn 


»tnJT        vir 


gTT^^ft^^a 


PR-2  COUNTER  PREAMP 

The  PR-2  is  ideal  tor  measuring  weak  signals 
from  1QL0 1,000 MM?  •  fJat?5dhgain  •  BNC 
connectors « great  tor  sniffing  RF  ■  ideal 
receiver/TV  preamp 

PS-2  AUDIO  MULTIPLIER 

The  PS2isnandy  for  high  resolution  audio 
resolution  measurement,  multiplies  Up  m 
frequency  •  grealfof  PL  tone  measurements 
•  mull  1  pies  by  10  or  100  *  0  01  Hz  resolution 
PS2  hit  ws^s    S  built-in  signal  preamp,' conditioner 

PS-IOBIGHzPRESCALER 

Extends  the  range  of  your  present  counter  10 
l  GHz  *  2 stage  preamp  •  divide  by  10Q0  cir- 
cuitry •  super  sensitive  (50 mV  typical)  * 
BNC  connectors  •  1  GHz  in,  1  MHz  out  • 
drives  any  counter 


$49" 

wired  includes 
K  ad  1  pit  r 

FU-?  kit  13335 


$6995 


$8995 

tfirtJ  Ifltfudes 

AC  riipler 


MINI  KITS-EASY  TO  ASSEMBLE- FUN  TO  USE-FOR  BEGINNERS,  STUDENTS  AND  PROS 


YIQEQ  MOOULATOH 


MCIECOOEII 

Complete 
ncdKrtr 
1  a  SMptPCtovfl.  Features.  4XV5QQD 
fi^iMfW  t«  2BHJ n  pot  van 
iSC  LftAJiwtwxTv- 


IMTTZnrtr 
■■AMP 

mole  Class  C  power  amp  leaturEsfl 
ncfipuwui  gam  1  Win  lor  Soul,  2  Win 
Migul.iffinFrji  *0WO*i[  MajtOUlpul 

bvW.  incredible  value,  complete  Willi 
pins,  less  cASn  and  T-fl » elay 

522.95 
6.95 


-I  id^prnt  amp  hi  I 
rlRFumrt?  R'etayiui 


COLOR  ORGAN 

Swfliusicwmeafurt'a 
OUvtflltBM&llcker 
•itfi  iwait  OntHgti: 
uthfef  hqb.  Rud-fwigr 


on  now; 

u-m     S8.95 


wcfAnrwns 

SWITCH 

Voii*  aciitaw  =*4C& 
itiipjDvicesswtrchBd 
uutput  w  nn  currern  ca 
p.itilnvuplii  MQrnA 
Can  dr  i  vt  relays,  ligftis. 

l.tl)i>lflVBriala|Mf 
Mtmrder  ronton  Runs  fin 
9VOC 
ft  I  KIT 

S6.95 


fldmmyniior  SttPff         C7Q*i 
qhi*  Bnwofl^SV      ****** 


F«Jto  snjml  Binl  tmil  «t  the 

1  •■:'      ..  ~r  - 


kEOtUIKTRlT 

Aimmeijftisfte^ 
MMmimi  IT  1  im 


Kim  on  3  lo  Qvuhi 
0L-tMtL 


UKUrtitSALTIrttl 

I'mviito  ihe  basic  pans 
.wd'PClJoaTd'reqiiMuiMu 
jiiuvideasanrcEpipie- 
cuionimimganflpuht! 
tjiinuialjan  UseiSSS 
n rner  IC  and  includes  a 
rjisgcoljjQilslurmosl 
iifrnnajneeds 

uiskie      $5-35 


«*0BUL5TtH 
PrnducesLOUO 


OilVftVOC 

MfrlKdl         $4.95 


WHISPERtmHT 

Aiiiiin^esicnglirt  sfrmH 
fli'iKepirtstpsounos 
dndc6nvwl5tJ*ftlM 
hcjin  Tltelo-udei  (rn» 
:ii]Liiit|,iinjrjrii:jiiit!irrii! 
1'Qlil  Includes mtkn  inn 
trtil&up  loSOO  W,  runsorj 

mm 

•VL-1K.I  $6.95 


m 

winiLt» 

MULt 

Iraftsnuts  up  to  300  Id 

sbm  ru  tu  j1  "*  rt|~"  »*^  ivirt 

HMsa^rTyptotfTukt 
H>M«aio9V  typeF-A- 

nave 

FHMKri         $3.95 
FM-2KH  $4.95 


SfnGN 

hmJuces  upwafd  and 
Hi>*« ward* ail  BW 
peak  audiQ  D-uEpul.  runs 
QN3-F5vali&.  ums3-^&' 
niin  speakei 

CompJflteAit.SM-3 


$2.95 


SUPER 
SLEUTH 

Afluptr  sCMSdmr  w^- 

M  ,1 


btesfGf«! 


mm  otAnoiLfWB  onfito 
iVwlts  uMsMSfliim 


HN  9Kil 


S5.95 


WH'TIMiEtASE 

Hun&on&-i5VDC 
Low  currenE^Smji^ 

Imin'monih  atturscv 
ra-GKii     $5.50 

TEHJAtty    $9.95 


TtLtPH«« 
TAAJ1S1AITTEII 
LcMUfstvmiiprfftes 
uonal  pcflomunce  Fcj 
tui  h  indtdtr.  sdl  plxiw 
l«ne  power  rt  tufiihli 
honiffilQlODMHr 
poianrymt35TOUl 
cofflpacl  size  ( ft*  » 1 VD , 
rM-iiiyinslallsanywlWrtt 
'inriniphanelineor 
inwdflihe  instrnmortl 

i'-rll 

Pfl  mil 

$14.95 


'hobPvcxaef 
tan  fv-nspM  super 

Oifi'OOyiie  leCtngr. 
fflcrDvaHsensrtrvrt* 
«/MHzlF.lfilegntnJ 
G-tOptttMBClW  91-M 
jtuflioamplilier,  9V 
«jti  tr^aJ  power  sou'Ce. 
opi*r  si  ion  on  standard 
*  wiJiiudcdittjandas 
wall  as  large  pnrl  ions  an 
each- side  compact  (&" 
^ijuafitMorbufldeiec- 
[i  on  or  reception 

FRihiT     $14.95 


mini 


r'jiintsj  stafite  Html 
jp  lo  300  yards  wft 


rsansolitsbumm 
«t  mike  Kiiincludn 
caw  mike  an-DlliwUcn. 
anionna.  bailtry  and 
^L/ptnn'sl  ructions  Thisri 
Ine  tlnest  unil  available 

rMMn    $14.95 

fMOW'rsd  and  feted 

19.95 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug S  8.95 

High  impedance  probe.  I igM  loading 1G.95 

Low  pass  prohe.  audio  use 16.95 

Direct  prohe.  general  purpose  use 13.95 

Til!  bail,  lor  CT-70. 90. 125 3.95 


PHONE ORDERS CALL 

S  716-586-3950 

TELEX  466735  RAMSEY  CI 
FAX  716-586-4754 


THUS. »  mufadiw  pwAMiiit  *  &a*»lar  to  dm  ilMteiBHri. 


Mc 


Co*o 


■JI1000«lfrB|pairifiIilarfk«tKiBitl*CmaMtZ5Q 

ijtata*»90e>*Mm<»irrrtnflrti*h*i»  I  yuf  prbftntar 
Mjrunif  ml  ml  via 

RAMSEY  ELECTRONICS. INC. 
2S75  BaiT  dRd 
Penlielif.NV  1452G 
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Number  25  on  your  Feedback  card 


Aerial  view 

Antenna  News 


Arfiss  Thompson  W7XU 
7314  SW  28th  Ave, 
Portland.  OR  97219 

Spider  Quad  for 
Ten  Meters 

After  several  years  of  ho- hum 
openings  and  low  levels  of  ac- 
tivity, conditions  are  finally  im- 
proving on  the  28  MHz  band.  And 
while  a  DXer  can  work  the  world 
with  ten  watts  and  a  dipole  when 
that  band  is  open,  an  antenna  with 
some  gain  can  really  pay  off  when 
conditions  are  marginaL  Not 
only  does  gain  help  the  trans- 
mitted signal,  it  also  increases 
the  strength  of  received  signals 
from  the  desired  direction  and 
knocks  down  potentially  interfer- 
ing signals  coming  from  other 
areas.  That  combination  of  fea- 
tures often  gives  the  station  with 
a  gain  antenna  quite  an  advan- 
tage over  the  operator  using  a 
dipole  or  ground  plane  and  high 
power. 

Gain  antennas  come  in  a  vari- 
ety of  sizes  and  configurations. 
The  one  described  here  Is  a  spider 
quad.  The  2*element  spider  quad 
has  gain  comparable  to  a  3-ele- 
ment  yagi,  is  constructed  from 
readily  available  materials,  and 
doesn't  cost  an  arm  and  a  leg. 
Although  I  thought  primarily  of  the 
Novice  operator  when  I  built  my 
version  of  this  antenna-  the  design 
is  also  adaptable  to  the  1 2  and  1 S 
meter  bands. 

Most  of  hamdom  is  familiar  with 
the  classic  quad  antenna  shown 
in  Figure  1A>  The  spider  quad, 
Figure  1BP  is  a  less  common 
version  of  this  antenna.  It  has 


several  advantages  over  the 
classic  configuration,  such  as 
constant  spacing  between  ele- 
ments in  multiband  designs  and 
no  boom,  which  represents  a 
potential  savings  in  weight,  wind 
loading,  and  cost.  The  chief  dis- 
advantages of  the  spider  q  uad  are 
the  increased  complexity  of  de- 
signing a  spider  mount,  compared 
to  mounting  convential  quad 
spreaders,  and  the  need  for 
longer  spreaders  in  the  boom- 
less  design.  I  can't  argue  with  the 
need  for  longer  spreaders  with 
boomless  quads,  but  the  fashion- 
ing of  a  spider  mount  need  not  be 
difficult, 

Mounting  the  Spider 

The  mount  I  used  for  my  anten- 
na was  described  by  Lynda  Crow- 
ley KP4DIP  in  a  "Hints  and  Kinks" 
column  some  years  ago  {QST, 
December  1 970).  Her  hub  was  low 
cost  and  easy  to  replicate.  I 
haven't  seen  it  repeated  else- 
where, however,  so  it  may  be  new 
to  many  hams. 

The  hub  is  constructed  from  a 
short  length  of  steel  pipe  (I  used  a 
2.5  foot  section  of  1 .5  inch  diame- 
ter water  pipe  that  I  had  on  hand). 
Make  two  cuts  in  one  end  of  the 
pipe,  each  approximately  twelve 
inches  long,  across  the  diameter 
of  the  pipe.  The  cuts  should  be  at 
right  angles  to  one  another.  Simi- 
lar cuts  are  made  at  the  other  end 
of  the  pipe,  taking  care  to  make 
these  cuts  align  with  the  first  ones 
(see  Figure  2A}.  This  is  quick  work 
with  a  bandsaw.  but  less  than  fun 
(trust  mej  with  a  hacksaw.  Leave 
about  6  inches  of  undisturbed 


Figure  1.  (a)  Conventional  cubical 
quad,  illustrated  method  of  feed- 
ing  is  applicable  to  other  designs 
as  well, 


Figure  f.  (b)  Two-band  spider 
quad.  The  tuning  stubs  for  each 
band  are  two  wires  12*  long, 
spaced  3"  apart. 


pipe  in  the  center  in 
which  to  drill  to  allow  at* 
tachment  of  a  hub-to- 
mast  clamp. 

Next  bend  the  cut  ends 
of  pipe  outward  to  form 
the  spider  itself  (Figure 
28).  The  desired  angle  is 
1 08  degrees.  This  angle 
simultaneously  controls 
the  distance  between  the 
tips  of  the  spreader  arms 
and  the  element  spacing. 
However,  the  angle  is  not 
especially  critical  since 
there  is  ample  spreader 
material  for  10-  and  12* 
meter  band  antennas 
and  good  performance  is 
possible  with  a  variety  of 
spacings  in  the  0.15  io 
020  wavelength  region. 
The  builder  can  measure 
the  angle  with  a  protrac- 
tor or  approximate  the 
correct  angle  with  a 
wooden  form  in  the 
shape  of  a  triangle  10 
7.16  x  3  ft  x  11  inches. 
Once  the  spider  is  complete*  it 
needs  a  few  coats  of  paint  to  pro- 
tect it  from  the  weather. 

For  spreaders,  I  purchased  8 
ten-foot  lengths  of  0.75  inch  di- 
ameter Schedule  40  PVC  pipe. 
The  price  is  right  at  well  under  $2 
each.  These  spreaders  are  long 
enough  to  support  a  15-meter 
band  quad,  but  aren't  rigid 
enough  for  an  antenna  that  size. 
One-inch  diameter  PVC  (particu- 
larly with  some  heavy  monofila- 
ment or  lightweight  nylon  cord  for 
added  bracing,  as  shown  in  Fig- 
ure 1 B)  should  be  adequate  for  a 
15-meter  model.  The  075-inch  di- 
ameter material  suffices  for  a  10- 
meter  band  antenna.  Figure  3 
gives  the  length  of  the  spreaders 
and  other  dimensions  for  each 
band. 

I  attached  each  spreader  to  its 
corresponding  spider  arm  with 
two  stainless  steel  hose  clamps. 
They  can  also  be  attached  by  fas- 
tening spreaders  to  the  arms  with 
glass  filament  shipping  tape.  The 
shipping  tape  should  be  over- 
wrapped  with  black  vinyl  tape  to 
protect  it  from  sunlight.  While  I 
have  not  tried  the  tape  method,  it 
was  apparently  used  successfully 
by  Mitchell  N0ARQ,  on  his  "Opti- 
mum Gain  Boomless  Quad"  {AR* 
RL  Antenna  Compendium,  Vol,  1 , 
pp.  1 1—17),  and  is  worth  consider- 
ation, particularly  for  keeping  ex* 
penses  down. 

The  Loops 

Loop  dimensions  are  listed  in 
Figure  3.  These  dimensions  are 
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Figure 2-  (a)  Cuts  to  be  made  in  1.5" pipe  to 
form  spider  hub, 


Figure  2.  (b)  Forming  the  hub.  Wooden 
form  for  measuring  the  required  1$  degree 
(10&-90)  is  also  depicted. 

for  uninsulated  wire.  Wire  insula* 
tion  may  cause  the  resonant  fre- 
quency of  the  antenna  to  be  lower 
than  the  calculated  value 
(Boucher,  N.,  "Cubical  Quad 
Antenna  Design,"  ARRL  Antenna 
Compendium,  Vol.  1.  pp.  41-45), 
Stranded  wire  is  better  to  solid  in 
this  application  since  it  has  less 
tendency  to  break  with  flexing  of 
the  spreader  arms.  Number  14  or 
16  wire  is  adequate.  There  are 
many  ways  to  attach  the  wire 
to  the  spreader  arms,  The  sim- 
plest is  to  pass  the  wire  through 
holes  drilled  in  the  spreaders.  An 
additional  short  piece  of  wire  can 
be  wrapped  around  the  loop 
wire  on  either  side  of  the  point 
where  it  passes  through  the 
spreader  arm  to  hold  the  loop  in 
place.  Loops  may  also  be  strung 
through  lightweight  insulators 
that  have  been  attached  to  the 
spreaders. 

Figure  4  shows  two  ways 
(he  quad  may  be  fed  for  horizontal 
polarization.  To  match  the 
impedance  of  the  driven  loop  to 
that  of  500  coax,  feed  the  anten- 
na either  through  a  quarter-wave 
transformer  of  75Q  coax,  or 
through  a  gamma  match.  These 
are  shown  in  Figures  1A  and  5.  A 
quarter-wave  transformer  will  re- 
quire a  separate  feedline  for  each 
band.  It's  a  good  idea  to  use  a 
separate  feedline  for  different 
bands  in  the  case  of  the  gamma 
match,  but  if  necessary,  feed  the 
loops  for  several  bands  in  parallel 
with  a  single  length  of  coax  (Fig- 
ure 5). 
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BAND 

DRIVEN 
ELEMENT 

REFLECTOR 

MINIMUM  LENGTH 
OF  SPREADER  ARM 

LENGTH  OF  75ft 
I/4X  TRANSFORMED 
(IF  USED) 

IOM 

33  V 

36' 3" 

7*3" 

5'  8  1/2" 

I2M 

40' 4" 

41' 4" 

8'  0" 

6'6" 

I5M 

47' 6" 

48'  8" 

9  V 

7' 8" 

IOM  DRIVEN  EL. 


73pF 


12M  DRIVEN  EL. 


Figures.  Spider  quad  dimensions. 


TUNING 

STue 


M 


TUNING 
STUB 


FEED 
POINT 


FEED 
POINT 


SOft  COAX 

FEEDLINE    ^  Kl     t 


I5M  DRIVEN  EL. 


^f 


I"  SPACING  x  20" 


<5HI  K  24" 


* 3/4"  SPACING  WfTH  PVC   SPACERS 


75  pf 

■if- 


L5"  x  26' 


^250pF 

COMPENSATOR  CAPACITOR 


Figure  5.  Details 
of  gamma  match 
for  muitiband  de- 
sign, Once  adjust- 
ed, the  variable 
capacitors  may 
be  replaced  with 
fixed  mica  capaci- 
tors of  the  same 
value.  See  text 
for  adjustment  de- 
tails. Each  band 
must  be  adjust- 
ed separately  with 
great  care. 


Figure  4.  Two  methods  of  feeding 

A  thfrd,  more  complex,  solution 
is  to  mount  a  remotely-con- 
trolled coax  switch  at  the  antenna 
and  use  that  to  switch  between 
bands.  Whatever  the  method  of 
feeding,  it's  best  to  avoid  long 
runs  (over  50  feet)  of  RG-58  at 
these  frequencies  due  to  its  rela- 
tively high  losses.  Use  RG-8  or 
-21 3  if  at  ail  possible. 

The  quad  performs  best  when 


to  obtain  horizontal  polarization, 

the  bottom  of  the  quad  is  one- 
half  wavelength  or  higher  above 
ground.  When  mounted  closer 
than  this  to  the  ground,  radia- 
tion is  reduced  at  the  low  angles 
commonly  needed  for  long 
distance  communication  at 
28  MHz. 

Tuning  the  Spider 

The  final  step  is  to  tune  the 


antenna  for  maximum  perform- 
ance- It's  possible  to  use  the 
antenna  L1as  is,"  but  tuning 
the  reflector  stub  yields  opti- 
mum performance.  The  reflec- 
tor may  be  tuned  either  for  maxi- 
mum gain  or  for  best  front-to- 
back  ratio  (the  latter  is  normally 
done). 

Aim  the  back  of  the  antenna  at 
a  nearby  (but  no  closer  than  a 
few  hundred  feet)  signal  source 
and  adjust  the  shorting  bar 
for  minimum  signal.  If  using  the 
gamma  match  feed  system,  it's 
necessary  to  apply  a  low  level 
of  power  to  the  antenna  and 
adjust  the  match  for  minimum 
SWFL  If  it  is  a  muitiband  quad 


with  the  gamma  matches  con- 
nected in  parallel,  adjustment  for 
minimum  SWR  is  more  involved. 
With  that  system,  the  taps  and 
associated  variable  capacitors  of 
the  gamma  matches  need  adjust- 
ing for  minimum  SWR  on  each 
band.  Adjust  the  compensator  ca- 
pacitor if  necessary  to  improve  the 
match,  By  repeating  those  steps 
several  times  it  should  be  possible 
to  get  a  low  SWR  on  each  of  the 
bands. 

That's  all  there  is  to  it.  This 
antenna  is  easy  to  build  and  a 
good  performer.  Try  it  out  as  the 
new  sunspot  cycle  breathes  life 
into  the  higher  frequency  HF 
bands.! 


he  XP-706 
Muitiband 
£  Ante 


BEAT  THE  PILE  UP  WITH 
THE  HEIL  BM-10  BOOMSET 


The  unique  design  of  the  XP-7Q6-US  antenna  system  gives  you  MONOBAND  PER- 
FORMANCE in  a  Muitiband  beam.  The  antenna  USES  ArO  TRAPS  of  loading  coils  that 
rob  power  and  limit  bandwidth.  Sommer  Antennas  use  the  FULL  surface  area  of  the 

elements  on  ALL  bands. 

Our  commitment  to  use  only  the  finest  materials  insures  that  your  investment  will  last 
for  years.  Our  system  uses  a  Double  rectangular  boom,  CAST  aluminum  element 

mounting  brackets,  all  stainless  hardware  and  a  high  power  balun. 

Motioband  performance  on  a  Mttlliband  beam  is  yours  when  you  move  up  tip  Sommer. 
the  last  beam  you'll  have  to  buy.  We  believe  Sommer  is  your  best  antenna  value  when 
compared  to  the  construction  and  performance  of  other  niuJti  and  monoband  antenna 
systems. 


H.J.  Thellor  Corp. 
P.O.  Box  5389 
Spartanburg,  SC  29304 
(803)576-5566 


The  new  HEIL  Boomset 
is  designed  for  amateur 
radio  use  using  their  fa- 
mous KEY  ELEMENT 
cartridge,  producing 
clean  articulate  audio 
when  you  need  it  most. 

The  new  HM-5  Desk  Microphone  also  provides  that  suberb  HEIL 
articulation  in  a  new  style  case.  Both  products  are  now  available 
with  mating  plugs  for  almost  any  transceiver.  Specify  when  you 
order. 

BM-10K  $79.95     HM-5  K  $79.95  +  ($5.00  S&H) 

HEIL  SOUND,  LTD 
U  Heil  Drive 
Marissa,  IL  62257 
618-295-3000 

See  these  and  other  exciting  products  at  Booth  105 

DAYTON  '88 


CIRCLE  270  ON  READER  SERVICE  CARD 


CIRCLE  109  ON  READER  SERVICE  CARD 
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Send  tor  a  FREE 
copy  of  our  NEW 
52  page  CATALOG 

TRANSFORMERS 


^QUALITY  PARTS  ^DISCOUNT  PRICES  *FAST  SHIPPING! 

ALL  CLECTROftKS  CORP. 


5.6  VOLT  -  75&m» 

CAT*  TK-M      $3  00 


f  2  V.C.T. -1 
CAT*  TX-121 


■(Tip 


12V£-T-2amp 
CATf  tjc  ■  i22    u  as 

l2vCT-4amp 
CAT*  TK-IS*     S7  0Q 

18  VOLT  •  650  ma 
CAT*  TX- 186     S2  00 

10lwit7S0 

24V.CT.    1  amp 
CATf  TX^4i    $*BS 

24  V .C.T.  -  2  amp 
CAT*  TX-34J     (6  75 

24  V.C.T.  -  3  amp 
CAT*  TX-243     *9  50 

24  V.C.T  -  4  emp 
CAT*  TX-2+*     fl  1  00 


LED'S 

STANDARD   JUMBO 

DIFFUSED 

T  1-3/4  sue 

BED  ioier*i5O'iOOl0f*i3.<» 
C*T*  IECM        1 000  for  *i  10.00 


LED 


FLASHING 

with  built  in  flashing  cwcuit  oper- 
ates on  5  vote. 


RED 

CATa  LEDh* 

6REEN 

CAT|  LECHG 


H  .00  each 
10  1d»S&  SC- 
SI WfKft 
TO  for  $g  SO 


§ 


GREEN 
CATI  LED? 


YELLOW 
CAT*  LEO-3 


10for  52.00 
100  Id  $17.QG 
10001*  (150.00 

10  Up  (ZOO 

100  far  $17.00 
IOKJ  lof  S^  50.00 


BI-POLAR    LED 

LigMs  RED  oro  tfwBClrt", 
GREE^thwOffief  T*o  leads 
CAT*  LEO**        a  Tar  J.J.M 


i 


LED    HOLDER 

Twd  peeoB  harder      ^5  (ft 

CAT«  HLED 

10(otWc 

CLIPL1TE  LEO 
HOLDER 

Makes  ;i  L  E  D.  IodK  IiRb  a  fancy 
indicator  Flit  T  '  3M  sn»  LED 
CLEAfl         CAT*    HLDCL-C 
UK  I J  CAT*    HLDCL-R 

GREEN         CATf    HLOCL  C 
YELLOW      CAT*   HL0CL-V 
4  lor  $  S  00 


A/B    SWITCH 

JVC*  PL»5S^3-5 
High  quality 


*£-" 


was*  rich, 
re  OHMS  iuout 

Measures  3  3WK  1  7/16"  X  r 
CAT*  AB5-Z    $$.50  each 


40  KEY 
ASSEMBLY 


13.8  VDC 

REGULATED 

POWER 

SUPPLY 

SaMrj  tMw.  luii-r  r^quiaifid  1  a  a  Vrs 

power  sgrjfUias  Bolh  leal jre  1  Q0% 
sqIhJ  state  oonslructicin  ruse  prGI&Cli&n 
and  LEO  power  in*ca1&t  UL  listed. 

2  AMP  CONSTANT.  4  AMP  SURGE 
CAT*  QVP-412      $22  50  eadh 

3  AMP  CONSTAMT.  5  AMP  SURGE 
CAT*  BVP  512       (30  00  each 


BLACKUGHT  ASSEMBLY 


sSiBa^x 


/*      _ 

Compsete  runcliooing  assembly  kidud 
irig  tja"asl  nn -afl  swifdh,  frtwor  M**J. 
sockets  and  MT5-BL  Wai*iighi 
Mounted  (ir  .1  /  l.'U"  X  :i  l.'B."  metal 
plans    Use  lof  special  effects  ligrhl>ng  c* 
erasing  E  PROMS. 

CAT#BLTA     SlOOQtach 


COMPUTER 

GRADE 
CAPACITORS 


1400   MFD   200   VDC 

2*du  I  r  high 
C*I*  tfrittt    (£.00 

7500   MFD   2P0   VDC 

l"(ks  *  5 1'4"  high 
CATf    CG  75    H.Ofl 

22000  MFD  25  VDC 

2"  fla  *  A  J'4"  hgh 
CAT*  CG  22    $2  50 


MEW  T  I  KEYBOARDS 
Originally  used  on  compulses, 
Ihese  imyftoards  contain  4$ 
S.P.ST  mflcftanicsi  g*rtcn«-. 
lw  remiss  tB  15  pm  eonnectar. 
Frame  siia  4"  X  &-. 

CAT*  KP-49     $3.50  each 


WALL 
TRANSFORMER 

Tl.SVtfcl  9&AMF     ^^-w 
Input:  120  Vac  l^V^ 

Sue:  }  3rth  X  .Jk.        J 

2  7*"  X  2  5ffl"  "^L-^ 

CAT*   dc rx- nil 9 

$6.50  each 


SOUND  &   VIDEO 
MODULATOR 

T|iUM13*1  1 
Desigr*d  lot  use  wilh 
T.J.  compulefSi  Dan  be 
used  with  video  cams: 
tnz.  games.  <&  other  at 
fltQNkJao  sou-tcee-.  Built  m  KB 
switch  enables  user  to  sw-lch  !•■&"■' 
T  V.  aiflenna  Wilhfiul  d^sconnw;- 
tj&n  Opiates  on  channel  3  or  4 
KteqLrires  1 2  Vdc.  Hook  up  (Ha- 
gram  inclv*deo 

CAT*  AVMOD    $5  00  each 


POLARITY 
SWITCH 

Designed  Eq  control 
an  external  coaxial  relay  on  a  Sawnne 
1  v  system  U«at  tat  pais.  Contains^  5 
Vdc  retay  a^d  many  othsf  parts  on  a 
P  C  tXtfrtf  CAT*  ROPS 

(1.75  each  •    i0(or$T5  00 


LIGHT    ACTIVATED 

MOTION   SENSOR 

Thisdevrfiecon- 
lains-  a  photocoll  ^"tfilTHflfllfil 
wn>ch  fienscis 
suddWl  CMng«  in 
amtnent  lighl 
CoukJ  tie  used  as 
a  door  arniuncialor  O*  modilw)  To  tug- 
get  other  devices  5  li^  X  *x  X  r  Op- 
*rawt  on  E  VOtx  Requires  4  AA  batter- 
ies mol  bnduded) 

CAT*  LSMD     *5  75  per  Urtll 


6-12   VDC   MOTOR 

Wabuctii*  RS550S 
Pfinnanerrl  magnal  motor 
1  7nGL  da.  K SI '4" long. 
2€O0flPIA#6V  5300  RPM*12Vdc 
CAT*  DC**  7     »  0C  HCh 


RELAYS 

12  VDC  4PCT 

P  C.  mount 
5  amp 
oontads 
150  ohm 
co;i   Si£ft; 

1  1/4"  X  1  3/4  X  7ff 
CAT*   4PRLY-12PC 

10  AMP  SOLID 

STATE  RELAY 

CdfltWl 

3  12  vac 

2  tJ2"x; 
3*4'  x  M* 
CAT*  SSRLY  iCA 
$9.50  aa.  10  1&- 165.00 

MIN1 12  VDC 

S.P.D.T. 

4  Amp 
contacts 
335  <jh*n  Ooll 
01"  X  .42*  X  .44-  Kite 
DIP  socXeL  PC  moufll 

CAT  *  RL¥-T*7 
11  so  ©a  •  10'  Si 2  50 


SWITCHING    POWER 
SUPPLY 

Comp&Cl  wtll  regulated  switching 
poller  supply  designed  to  power  T&t3& 
kistrurnenlS  Computet 
eoMJirxnem    IKPUT 
14-25  Vac  @  tamp 
OUTPUT-  +12  Vdc  ^ 
350  ma    t5Vefc@12 
an>p    5  Vdc  @  2100  ma 
SliE  4  3/4*  gqyare 
Includes  Tfl  Vac  @  1  amp  wall  Irtftf 
Torma'  designed!  lex  1hts  power  supply 
CAT*  PS-T*     S5-00  per  set 
10  Tor  $45.00 


SWITCHES 

MNATUflETOGaf 

SMTD-E. 
al*^Bd5AiTprj 

S.P.D.T.fon-o>nJ 

Solder  lug  termirtalt 
CAT*    MT3-4 
Si  dxj  each 
10  for  J9.00 

S.P,D.T.(orv-pn) 

Won  threaded  bushing. 

PC.  mourtl 

CAT*    UTS  40PC 

75c  e*dk 
10  lor  57.00 

D.P.D.T.(on-on) 

Solder  lug  lerminali. 
CATC   MTS-fl 
S£  00  e#ch 

lCHorS19.00 


VIC   20 
MOTHERBOARD 


36  IC'S  including!  £520A  and  £500.   Nol 
guaranteed  bul  gieal  lor  <up  ai;urnij!:i 
parts  or  eKpe*in^«ri4alHXi- 

CAT*  VIC-IO     SI 5.00  each 


MINI   PUSH   BUTTOH 

S,  f-  S.  t.  rnomenrary 
r*usn  10  make   V-4" 
Ihreaoed  bustung 
Red  button 
CAT*  MPD-1 

35*  each    ■  tQICKSO.25 


SOUND    EFFECTS 
BOARD 

P  C  ooard  wrm  a  1/4* 

spvahet,  Z  LEDs,  1C, 

battery  snap,  omer  com 

ponanls  2  3i'B'  X  3"  Wrien  switch  is 

pulled  beard  beaps  and  tEO's  light. 

Qp+ratoS  on  a  $  vgtt  banery  (not 

.ndudedf     CAT*  ST-3      |1 .25  each 


TRANSISTORS 
2i4ffi»A  3  for  St  .00 
PU2222A  10  lor  ST  .50 
2142904     3  lor  $1  00 
2N2905     3  lof  $1  00 
3N3055     *1  00  each 
PN3&03      SO  for  Si  00 
2N4J00     10  T6f  $1  50 


BRipqiE   R£CTlfl6R 
10  AMP  ZOO  P. IV. 

b.'fi"  square. 
CATiFWB-1020 

ttOflttcfiMlHoriSOO 


NICKEL-CAD    CHARGER 
TESTER 

Will  cha*ft6  «*0Sl 
nickal-oad  baflenes 
even  button  £  H  size. 
CAT*  UHCC-H     It5  W 

RECHARGEABLE 
NICKEL-CAD    BATTERIES 

AMSI^E1-25V      ISOmAh  S2.25 

AASIZE     1.25V       500mAh  S2.00 

AA  with  solder  tabs  KH0 

CS«E      1.2  V       IHOOmAh  S4.2S 

SU B-C  wrtn  solder  labs  S4  25 

DSIZE       t.2V        12O0mAh  S4  25 


BATTERY  AND 
CHARGER    SET 

Two  recharige 

able  $  Von  9.5 
Amp !  Hr.  gel 
cell  b<iTI«'*e^ 
and  «  chatger  1o 
ha  charge  both 
^    batteries  at  the 
same  lime.  Ba.tier«s  rrntaiyre 
2  3/4'  X  5  1#"  high.  Ideal  as  a  6 
or  i;  VoJtD  C    badijp  system 
CAT*  Ar4-«95    S35  00  pe-r  sw 


PUSHBUTTON 
PHONE 

Spectra-phone  Modal*  OP-1 
1  (r.&c.p.  jetephone  wilh  rotary 
(pulse)  output  Operaleson  m«l 
rolary  c  IrXnch  lone 
«^»1*ais  Features 
la&1  minute  redia! 
and  mule  butlon 
Indlidas  CO*  cord 
w*th  standard  mod- 
ular ptug  IVORY. 
CAT*  PHH'I    »  50  t 
J  tv  Si  5-DO 


XENON    FLASH    TUBE 


fa 


3V4-  X  VBm  dia. 
CAT*  Ft  T.I      2   lor  Si  DO 


THIRD  TAIL 
LIGHT 

Sleek  higtt-tech 
lamp  assembly. 
Could  be  used  as  a 
Ih'd  aylo  tan  light, 
emergency  warning  light,  Or  £pe 
oal  enecls  lamp.  Red  rertecTrwe. 
lens  is  Z  3/4'  X  5  1«"  Is  moun#ed 
1,:  -,i  i'  fgh  pedestal  wilh  up 
down  sw-vel  adpjslment.  In- 
cludes 12  V  replaceable  bulb. 
CAT*  TLB     S3  95  each 


STORES: 

LOSAMGELES  VANNUYS 

906SVH*AONTAVE  622BSe\JLVE0A8LVD. 

LG6Ahm£&CA90G06  VAHMU¥S.CA9l41i 

fcZiS  36tH8O00  (8 1 8)  397- 1 S06 


MAIL  ORD0IS  TO: 

ALLELeCmONlCS 

P.O.  BOX  567 

VAMNOVSCA 

91406 


TELEX    5101010153 
(ALL    ELECTRONIC) 
CUSTOMERS 

CMJTS1DE  OF  THE  U  5. 

SEND  Jl. 50   POSTAGE 

FOR  CATALOG 


TOLL   FREE 
300-826-5432 

INFO     <B1r3)%4-OG24 
FAX    <6"1B}  7512653 


cuNnrrEStamo 
MINIMUM 

ORDERS  ID  00 

CHF  «Oe&«JE4tJki 
USA:  BOO 

$MiPPrr*5 
mo  can 


L*'             ? 

Austin  2M/ 

1V4M/70CM 

tri-band  antenna 

which  requires  but 

K^T  ■■■ 

a  single  coaxial 

BiL^. 

line  is  sweeping 

^    ^  the  country 

;■  $69.95  +  $4.50  PH 

PA  6%  tax 

Ed  Noll 

(W3FQJ) 

PO  Box  75 

Chalfont,  PA  18914 

r 


1 


CIRCLE  1 94  ON  READER  SERVICE  CARD 


-  *  OMAR  ELECTRONICS  * 

FOR  ALL  YOUR  AMATEUR  NEEDS 
SPECIAL  PRICES  on  all 

MFJ  PRODUCTS  *  A.R.R.L  PUBLICATIONS 
and  other  Ham  Radio  equipment! 


S3  404-466-3241 


I 


OMAR  ELECTRONICS  *OmarPupoWAflF0N 


j RTE  I  HIGHWAY  81  SO.  *  LOGANVILLE,  GA  30249 

CIRCLE  292  ON  READER  SERVICE  CARD 


QR  V     Solar  Power  for  your  Station    ^ 


CIRCLE  305  ON  READER  SERVICE  CARD 
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The  B89.95  BuUcl-Lcstcd  QR  V  Solar  Power  Supply  keeps  yottr 
repealer  on  the  air  'round  the  clock  or  powers  your  100-watt  HF 
1  -station  6Q  hra  a  month.  Control  riietii.1  speeds  charge,  prolccU  get 
cells  &  sealed  batteries.  Fully  assembled,  QRVh  expansible,  portable, 

|Addsios&H.  Mo^TsTZt  Antennas  West 

1971  N.  Oak  La.r  Ftovq,  UT  E46Q4  (Sftl)    374-1084 


QEP's  SALE  CONTINUES 

Due  to  the   Increase  in  copper 
prices,    all   coax   cable  WILL 
increase*    Better  buy  It  NOW. 


BELDEN  9913  low-loss 

500  ft  Roll  $185,00  or  39*/ft, 

BELDEN  8214  (foam) 

500  ft  Roll  $150.00  or  33*/ft. 

BELDEN  8267  RG-213 

500  ft  Roll  $185.00  or  39<t/ft, 

BELDEN  8268  RG-214  silver  L35/ft. 


AMPHENOL  SPECIALS 

PL-259   silver    (mica  filled)  $1.25 

male  cable  end  2,75 

(fitted  for   9913)  3.50 

female   cable   end  3,95 

Barrel   {Jack- jack)  4.50 

Barrel    (plug-plug)  5,20 

Chassis    receptacle  3*50 


UG-21D 
UG-21D 
UG-23D 
UG-29A 
UG-57B 
UG-5SA 
UG-83U 


Plug   to   UHF   adaptor  8.00 


Copper-clad  14  ga,  (7x22) 
7<t  a  foot  (any  length) 

Identical   to   Belden  8000 


VISA  &  MASTER   CARD  ACCEPTED 
SHIPPING  IS   ADDITIONAL 
Call   TOLL   FREE 

1-800-USA-9913 

in   NJ   201-887-6424 


110-4   Route    10 
East  Hanover 
N.J*    07936 

*»«*   SAKE  DAY   SHIPPING   **•** 
TNX   JIM   N2GKW   &    BILL   KA2QEP 


CIRCLE  30  ON  READER  SERVrCE  CARD 


INDUSTRIAL  QUALITY 

REPLACEMENT  BATTERIES 

FOR  COMMUNICATIONS 

Nickel*Cadmium,Alhaline,LtthiumTelc. 
Repair  Packs  For 

ICOM®,  KENWOOD,  YAESU, 

SANTEC,  AZDEN,  TEMPO, 

CORDLESS  PHONES,... AND  MORE! 

!  I.C.E.  PACK  $4995 


LH.  YOST  &  CO 

EVEREHH.  Y0STKB9X1 

7344  TETIVA  RD, 

SAUK  CITY,  WJ  53583 

ASK  FOR  OUR  CATALOG 


(608)  643-3194 
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MAO  Electronics  Company 

P0  BOX  6871,  ALEXANDRIA  VA  22306 
CHUCK     703-360-5145     MARY 
MICROPROCESSOR.  DIGITAL,  &  LINEAR  IC'S 
FAST  AND  COURTEOUS  SERVICE 

MAIL  ORDER  SPECIALS 

FRANKLIN  ACE  1000/ 1300  KEYBOARDS  |1S 

ACECALC  OR  DATAPERFECT  SOFTffARE  $10 

80  COLUMN  CARDS    $40 

7.37  MHz  TURBO  KIT  FOR  IBM  PC'S    $50 

HARDWARE  RESET  KIT  FOR  ISM  PC/XT  $10 

27258-20  J5    66764  $6    80267  $100 

SSI -201  k  SSI -202  DTMF  CHIPS    $7 

NO  MINIMUM  ORDER.  LIMITED  QUANTITY 
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The  World 

For  Only  $5.00 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  countries 
gleaned  from  the  Awards  Lists  of 
dozens  of  IARU  members— more 
countries  than  any  other  map  avail- 
able anywhere!  ARRLs  DXCC  map 
doesn't  even  come  close! 

73  Magazine  offers  readers  our  gi- 
ant DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5,00, 

Order  now.... 


Code  Tapes 


We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  that  we've  decided  to  bring  them 
back! 


Genesis 


5  wpm-This  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters,  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 
way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart. 


The  Stickler 


6+  wpm-This  is  the  practice  tape  for 
those  who  survived  the  5  wpm  tape,  and 
it's  also  the  tape  for  the  Novice  and 

Technician  licenses*  It  is  comprised  of 
one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  spaced  at  5  wpm. 
Code  groups  are  entirely  random  char- 
acters sent  in  groups  of  five— definitely 
not  memorizable! 


"Back  Breaker 


13+  wpm -Code  groups  again,  at  a 
brisk  13+  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  iij  front  of  a 

steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  only 
i3  per.  You'll  need  this  extra  margin  to 
overcome  the  sheer  panic  universal  in 
most  test  situations.  You've  come  this 
far,  so  don't  get  code  shy  now! 


'  Co  urn  genus" 


20+  wpni-Congratulations!  Okay,  the 
challenge  of  code  is  what's  gotten  you 
this  far,  so  don't  quit  now.  Go  for  the 
Extra  class  license.  We  send  the  code 
faster  than  20  per.  It's  like  wearing  lead 
weights  on  your  feet  when  you  run; 
you'll  wonder  why  the  examiner  is 
sending  so  slowly! 


Classics  from  the   73  Library 


•The  Magic  Of  Ham  Radio,  by  Jcrokl  S^ank  W8HXR.  begins  with  a  brief  history  of  amateur  radio 
and  Jerry's  involvement  in  it.  Fan  2  details  many  of  ham  radio's  heroic  moments.  HamdonTs  close  ties  with 
the  continent  of  Antarctica  arc  the  subject  of  Fan  J.  In  Pan  4  the  strange  and  humorous  sides  of  ham  life  get 
their  due,  And  what  of  the  future?  Part  5  peers  into  the  crystal  ball.  Only  $4,95. 

•The  Contest  Cookbook,  by  Bill  Zachary  N60P,  One  of  ham  radio's  winn ingest  contests  rs  lets  you 
in  on  the  tips  and  techniques  of  the  Big  Guns.  You'll  learn  which  duping  method  to  use,  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  pile  up  Includes  separate  chapters  on  DX  and 
domestic  contc^.  55, 95  while  they  last! 

•99  Test  Equipment  Projects:  You  can  hutld  virtually  all  the  test  equipment  you'll  ever  need  with 
this  book.  It's  chock- ftiU  Of  projects  for  meters,  calibrators,  counters,  signal  generators,  power  Mipplitt.  and 
more! 

•The  Propagation  Wizard's  Handbook.  John  Nelson,  formerly  Senior  Propagation  Analyst  for 
RCA.  shares  his  nova  I  and  reliable  propagation  prediction  techniques.  Easy  reading  and  informant  e 

•The  Practical  HandbOD^aUrrukl^u  RAdtfi  £W  A  Btpeaters  h>  Bill  Pasternak 

VYAMTF.  With  Mike  Morns  ^TTiff  Tk*Tr  Ba\i<5|  Wi^^w •%"*  10  use,  design,  and  build  ;i 
ham  radio  repeater.  A  bargain  at  $9.95, 

•Master  Handbook  Of  Ham  Radio  Circuits,  by  the  Editors  of  73  Magazine.  A  rich  collection  Of 

more  than  J  00  practical,  unique,  tested  circuits  created  by  hams  for  hams.  A  mere  $8.95? 

•Software  for  AmateurJRad  jojjv  Jagg^r Gj  ?^  Hcffr^^yasiiic  trove  of  practical  f  useful 
computer  programs  and  aoD]ica^y>^p^rat^y  fflve^^afit^S^p  f^tcur  radio  enthusiast.  A  wealth 
or  information  for  $15.95. 

•VHF  Antenna  Handbook,  edited  by  Alex  Barvicks  WB4RVH,  a  73  Publication,  If  you've  been 
bitten  by  the  liam  bug,  you'll  want  to  whip  together  these  antennas  for  most  of  the  VHF  hands.  Fun  Stuff  for 
only  $5.95 f 
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Books 

The  Magic  of  Ham  Radio  $4.95 

The  Contest  Cookbook  $5.95 

99  Test  Equipment  Projects  $7.95 

The  Propagation  Wizard's  Handbook  $6.95 

The  Practical  Handbook  of  Amateur  Radio  FM  Repeaters  $9.95 

Master  Handbook  of  Ham  Radio  Circuits  $8.95 
Software  for  Amateur  Radio                                                                  $  15.95 

VHF  Antenna  Handbook  $5  95 
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1 

III  I 


OUT  OF  STOCK 


OUT  OF  STOCK 


I  Cade  Tapes 

Genesis 
I      The  Stickler 

Back  Breaker 
I      Courageous 

I    


$6.95 
$6.95 
$6.95 

$6,95 


Postage  and  Handling  $1.00 


I   Giant  DX  Map  of  the  World 


I 


Please  print! 


Name 


$5.00 
Postage  and  Handling   $  1 .00    Total  Enclosed 


Call 


I 


Address 


I    City 

I 


State 


Zip 


DAE 


l.JMC 


I  J  VISA 


Card  n 


D  Check/MO 


Exp.  Dale 


I 
I 


Mail  your  order  to  73  Magazine,  WGE  Center,  Peterborough  NH  03458.  Attn:  Uncle  Wayne 


Permission  Gran  led  to  Photocopy 


P-7V 


DTMF/steel  keys! 

sealed  gold  contacts! 


»  COLOR:  All  keyboards  coma  In  BLACK 

OPTIONAL    Specify  DARK  BftOWN  *  Contact* 

are   WATEH  PROOF/DUST  PROOF  •  Complttaty 

self  contained  -  NO  API  •  Simpta  3*  wire  connection  • 

Output  teval  acfju  •  Wtcta  operating  range  4  to  tS  VDC  * 

wide  tempeftfure  rang*  -22'  to  *  160* F  ■Supplied  with 

mstrucuons.  schematic,  template  &  hardware. 

P  7V  12  KEY  VERT,       $53*  CALL  OR  WRITE 

P-7H  12  KEY  HORIZ.    *53#      FOR  FREE  CATALOG 

P-SV  16  KEY  VERT.       $37"        'Requwi  quantity  pricing 
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COMMUNICATIONS 

INTRODUCING  W2DRZ 

VHF/UHF  MODULES.  NOW  AVAILABLE 
A A  STAGE  SEQUENCER 
INTRODUCTORY  PRICE  $34  PREPAID 

DEALER  INQUIRIES  INVITED 
COM.AEA,  LAftSEN.VANGOftDEN, 
V1BROPLEX,  NYE-VIKING.  FALCON  COMM 
LEADING  EDGE,  ARAL  PUBLCATONS 
KAGLO.HAMTRONICS,  PROWRlTER 
ELEPHANT  EHSK5.  DEBCO>  TRIONYX 
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ASSOCIATED  RADIO  visa-mc 

8012CONSER     BOX  4327  AMEX— DISC. 

OVERLAND  PARK,  KANSAS  66204 

(EVERY  DAY  A  HAMFEST) 

BUY — SELL — TRADE 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS— ESTATES  ETC. 
Call    913/381-5900 

FAX  913/648-3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


'There's  No  Better  1 0 
Meter  or  CB  Antenna  Made" 

Jo  Gunn  Enterprises 

Route  1.  Box  383 

Ethelsvilte,  AL  35461 

(205)  658-2229 

Hours:  Mm  -  Fri,  10  am  -  6  pm  (CST) 
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NEW   4    ELEMENT 
10   METER  BEAM 
NOW  AVAILABLE 


Call  or  Send  $2. DO  for  Complete 
Catalog  and  Pricing  of  Antennas. 
($2,00  Refundable  on  1  st  Order) 

DEALER  INQUIRES,  PLEASE  CALL 
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[VluJliband  QRV  160JQ  Emergency  Pacfc 
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wcaiher  scaled  antenna,  Quick  Launch 
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Number  27  on  your  Feedback  Card 


ROPA  GA  TION 


byJimGrayWIXU 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  A2  8554 1 

PROPAGATION  FORECASTS 

Readers  have  shown  increasing  interest  in  radio  propagation  fore- 
casting, so  73  has  asked  me  to  expound  on  my  method  of  radio  propaga- 
tion prediction. 

I  prepare  the  forecasts  approximately  two  months  in  advance  in  order 
to  meet  deadlines.  The  government  provides  a  summary  of  pasl  data  for 
the  previous  week  or  so  and  also  gives  an  estimate  of  expected  solar 
behavior  for  the  coming  month.  Although  they  give  past  data  in  great 
detail  with  much  information  about  the  sun  and  earth,  future  estimates 
are  very  general.  Indeed,  they  have  to  be.  Ionospheric  propagation 
forecasting  is  empirical,  not  exact.  Future  trends  are  estimated  based 
on  thousands  of  past  observations  plus  some  new  material  developed 
independently  and  used  in  concert  with  previous  data.  I,  and  my  crystal 
ball,  reserve  the  right  to  be  wrong  on  occasion. 

Sunspots 

People  have  been  observing  solar  cycles  for  at  least  200  years.  Solar 
cycles  occur  approximately  every  1 1 ,2  years  (they  vary  either  way  as 
much  as  a  year)  and  are  based  on  sun-spot  observation. 

Sunspots  are  areas  on  the  solar  disk  thai  appear  darker  than  sur- 
rounding areas.  They  are  thousands  of  degrees  cooler  than  sun's 
100,000°  surface  temperature.  Scientists  believe  the  spots  result  from 
large  magnetic  field  concentrations  or  vortexes  having  a  particular 
polarity.  They  emit  high  concentrations  of  radiation  and  particles. 

Spots  disappear  during  the  low  part  of  a  typical  1 1-year  sunspot  cycle, 
and  are  most  numerous  during  the  high  part  of  the  cycle.  New  spots  at 
the  beginning  of  the  cycle  appear  high  on  the  solar  disk  and  gradually 
work  their  way  down  toward  the  solar  equator  as  the  cycle  progresses. 
Each  cycle's  spots  appear  on  the  alternating  halves  of  the  sun  as  seen 
from  earth.  Therefore,  the  period  for  the  cycle  with  spots  the  same  solar 
longitudinal  "polarity"  occurs  once  every  22  years, 

Solar  flux  and  the  maximum  usable  frequencies  (MUFs)  are  low 
during  the  cycle  low,  Solar  flux  and  MUF  increase  with  the  sunspot 
number. 

Cycles  within  Cycles 

Solar  flux  also  varies  seasonally.  Further,  there  is  a  near-monthly 
variation  due  to  the  sun's  27-day  rotation  penod.  This  means  that  a 
given  area  of  Ihe  sun— with  its  peculiar  characteristics— appears  every 
27  days. 

The  sun  radiates  all  manner  of  electromagnetic  waves  and  particles, 
including  X-rays,  infrared,  and  uftraviolet  radiation.  Ultraviolet  radiation 
from  the  sun  is  the  principle  cause  of  ionization  in  the  earth's  upper 
atmosphere — ionization  that  produces  the  disassociation  of  molecules 
and  atoms  into  "free"  electrons  and  ions.  The  earth's  ionosphere,  a 


APRIL 

SUN                 MON                 TUE                 WED                 THU                   FBI                   SAT 

1 

G 

2 

G-F 

3 

F 

4 

F-G 

5 

G 

6 

G 

7 

G 

8 

G-F 

9 

F 

10 

F-G 

11 

G 

12 

G-F 

13 

F 

14 

F-P 

15 

F 

16 

G 

17 

G 

18 

F-P 

19 

p 

20 

p 

21 

p 

22 

p 

23 

P-F 

24 

F 

25 

F-G 

26 

G 

27 

G 

28 

G 

29 

G-F 

30 

F 

region  of  the  upper  atmosphere,  serves  as  a  prism  that  bends  radio 
waves. 

From  this,  you  can  see  that  the  ionosphere  varies  from  daylight  to 
dark  and  from  season  to  season. .  and  year  to  year.  There  is  nothing 
really  constant  about  the  sun's  oulpul.  and  it  is  this  inconstancy  that 
produces  our  variable  ionosphere. 

DX  Forecast 

Expect  April  to  yield  excellent  DX  opportunities  on  bands  10  through 
20  meters,  with  seasonally  good  MUFs.  somewhat  longer  days  than  in 
March. ,  and  bands  open  later  in  the  day,  especially  with  Daylight 
Savings  Time  coming  toward  the  end  of  the  month.  The  outlook  for  the 
first  half  of  the  month  is  Good  to  Fair  on  a  daily  basis,  while  the  outlook 
for  the  last  half  in  genera!  is  for  more  erratic  conditions.  The  last  week  of 
the  month  looks  better  than  the  third  week.  Consult  the  daily  outlook  for 
the  symbols  F.  G,  and  P.  and  trends  from  one  to  the  other.  The  magnetic 
field  will  be  unsettled  to  active  on  the  days  marked  Poor,  and  quiet  on 
the  days  marked  G  or  F+ 

As  always,  consult  WWV  at  IS  minutes  past  the  hour  for  the  present 
day's  conditions  and  the  previous  day's  conditions,  plus  the  expected 
conditions  for  the  following  day.  Planetary  A  index  below  about  10  will 
yield  fair  conditions  (F).  an  A  index  below  about  5  will  yield  good 
conditions  (G),  and  an  A  index  above  10  will  yield  poor  conditions  (P) 
Overall  the  solar  flux  should  be  rising  constantly  and  show  daily  values 
of  at  least  100,  and  sometimes  up  to  1 10  or  even  higher.  This  means 
excellent  DXt  as  long  as  the  magnetic  field  remains  quiet. 

The  days  centered  around  the  20th  of  the  month  may  be  exciting 
geophysically.  Trends  upward  and  downward  from  WWV  reports  will  tell 
what  to  expect.  Make  use  of  them. 

Propagation  forecast  for  January  approximated  85%  accuracy  for  the 
month.  Some  forecasts  were  clearly  wrong,  while  many  others  were 
approximately  correct.  The  remainder  were  entirely  correct* 

Analyzing  Propagation  Forecasts 

Forecasts  are  only  as  good  as  they  prove  to  be  in  the  event.  Here's 
analysis  of  November  1987  to  see  how  close  the  forecasts  came  to  the 
actual  conditions  on  each  day  of  the  month. 
Symbols  are  as  follows: 

P  =  Poor 

F  =  Fair 

G  -  Good 

P-F  =  Poor  to  Fair 

F-P  =  Fair  to  Poor 

F-G  =  Fair  to  Good 

G-F  =  Good  to  Fair 

The  actual  conditions  are  reflected  by  the  condition  of  the  magnetic 
field.  I  use  the  Planetary  A  index  as  reported  weekly  by  the  joint  NOAA- 
USAF  Space  Environment  Services  Center  in  their  Preliminary  Report 
and  Forecast  of  Solar  Geophysical  Data . 

A  =  0-5      Magnetic  field  quiet,  conditions  Good 

A  -  5-10      Magnetic  field  quiet  to  unsettled,  conditions  Good  to  Fair 

A  =  10-20      Magnetic  field  disturbed,  conditions  Fair  to  Poor 

A  =  20-30      Magnetic  field  at  storm  level,  conditions  Poor 

A  ■  Greater  than  30      Large  magnetic  fietd  storm,  conditions  Poor 

Now  for  a  look  at  the  actual  conditions.  I  circled  the  days  when  the 
predictions  were  clearly  wrong  and  squared  the  days  when  the  predic- 
tions were  close,  but  not  exact.  The  unmarked  days  show  that  predic- 
tions and  actual  conditions  were  the  same. 

Results: 

5  out  of  30-wrong;  1 6.66% 
5  out  of  30-close;  1 6. 66% 
20  out  of  30-right:  66.66% 

If  the  days  counted  as  ' 'close"  and  "right"  are  combined  (and  for 
practical  operating  this  would  be  a  fair  assumption},  then  the  forecast 
was  useful  25  days  out  of  30,  or  83.33%  of  the  time  for  the  month  of 
November  B9 
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Letters 


Number  28  on  your  Feedback  card 


From  the  Ham  Sack 


You  don't  have  to  tell  me  how 
great  ham  radio  operators  are. 
I  am  aware  that  they  have 
to  demonstrate  a  high  degree 
of  intelligence  to  qualify  for  their 
licenses.  In  addition,  over  the 
years  ham  operators  have-again 
and  again-given  proof  of  a  real 
concern  for  the  safety  and  well- 
being  of  the  public.  I  will  never 
forget  the  invaluable  services  that 
they  performed  for  the  safety  offi- 
cers and  the  citizens  of  the  Com- 
monwealth during  the  blizzard 
of  78. 

Michael  S.  Dukakis 
Governor  of  Massachusetts 

I  agree  with  your  results  on  your 
test  of  MAXCOM.  I  also  agree  with 
your  overview  on  their  advertis- 
ing—if  they  would  just  present  it 
as  it  ist  and  keep  the  price  appro- 
priate, they  would  have  a  nice 
product,  similar  to  B  &  W. 

This  product  has  been  tested  by 
many  others,  all  leading  to  the 
same  results  that  you  have  dis- 
covered— and  that  is,  its  effective* 


ness  is  anywhere  from  2  to  4  dB 
down  from  a  dipole  cut  to  length— 
and  that's  only  when  the  MAX- 
COM is  hooked  up  to  the  extreme 
128-foot  dipole.  When  the  MAX- 
COM is  hooked  up  to  a  "cut 
to  length'1  dipole  to  act  as  the 
balun,  radiation  is  even  further  at- 
tenuated. 

Gordon  West  WB6NOA 


I  recently  received  your  Feb- 
ruary  1988  issue  and  was  ex- 
tremely pleased  to  see  TWO  arti- 
cles concerning  1750-meter 
operation. 

Both  articles  referenced  my 
monthly  Western  Update,  a 
newsletter  for  Lowfers  (1750- 
meter  experimenters),  but  some- 
how it  was  not  made  clear  that 
this  is  a  non-profit  affair,  and  I 
require  60  cents  per  issue  (about 
$7  per  year),  together  with  the 
SASEs,  in  order  to  break  even  ort 
my  production  costs  (photo- 
copies, halftones ,  etc.).  Unfortu- 
nately, I  am  already  receiving 


SASEs  (sans  donation)  from 
many  of  your  readers.  When 
Western  Update  started  several 
years  ago,  we  handled  the  cost 
issue  on  a  donation  basts.  We  now 
have  about  1 10  subscribers,  and  I 
just  can't  afford  to  carry  it  from  my 
pocket. 

The  purpose  of  Western  Up- 
date is  to  provide  fast  turnaround 
information  (I  can  literally  write 
the  newsletter  on  my  computer 
one  day  and  mail  it  the  next)  con- 
cerning band  conditions,  which 
Lowfers  are  on  what  frequency, 
resource  information,  sche- 
matics, antenna  designs,  etc.  At 
present,  Western  Update  is  the 
only  publication  of  its  kind  in 
the  USA. 

Thank  you  for  setting  the  record 
straight. 

Jim  Ericson 

Lowfer  beacon'  *EK" 

184.02  kHz 

You  blew  it!  Arliss  Thompson 
W7XU  wrote  the  best  article  I've 
ever  seen  on  Antenna  SWR  in  the 
Aerial  View  Section  of  the  Feb- 
ruary 1988  issue  of  73,  and  you 
duplicated  part  of  it  (page  90)  and 
left  out  part  of  it  (between  page  90 
and  91). 

Would  you  like  to  hire  me 


to  proof  read  [sic]  your  magazine? 
In  the  age  of  high  technology, 
life  is  confussing  [sic]  enough 
without  stupid  mistakes  being 
made.  And  in  a  time  when  the  U  ,S. 
economy  is  loosing  \$ic]  ground 
to  foreign  competition  because  of 
lack  of  attention  to  detail,  you  are 
exhibiting  a  prime  example 
of  sloppy  American  workmanship. 

RX.  Miller  N8IWO 
Professional  Engineer 

Apologies  to  our  readers  for  this 
mistake.  We  are  but  more  humans 
in  an  electro-mechanical  publish- 
ing world.  The  full  text  of  the  art/- 
cle  is  available  for  an  SASE. 

Now,  Mr.  Miller,  what's  your  ex- 
cuse? 

...deNASE 

I  have  received  several  letters 
asking  if  any  "typos"  were  in  the 
code  listing  for  my  program  listing 
in  the  January  1988  73.  There  are 
none,  bul  the  equations  in  this 
program  are  difficult  to  type  in 
the  first  time  around.  The  program 
contains  many  LOOPS,  and  when 
it  CRASHES,  it  is  a  bear  to 
de-bug. 

Jim  Cooper  KD5EA 
Spring  TX  77386 


RADIO  DATA  BASE  INTERNATIONAL 
1988  Passport  to  Worldband  Radio 


The  famous  RDI  has  a  new  name 
and  a  new  look.  Still  a  "must 
have"  book  for  every  SWL! 
Provides  complete  "visual"  data 
on  all  SW  broadcast  stations 
from  2  to  27  MHz.  At  a  glance, 
you  will  see  station  names,  loca- 
tions, frequencies,  operating 
times,  language  and  transmitter 
power.  Newr  country  cross-ref- 
erence too.  Also  candid  and 
authoritative  equipment  re- 
views, A  truly  indispensable 
book  for  every  listener. 

Only  $14,95 


Uhiy^ai  Radiom 
128QfiidaDr.Deptl73 


Please  add  Si  .00  shipping 
per  book.  Visa,  Master- 
card, Discover  and  checks 
accepted,  70  page  SWL 
catalog  sent  with  each 
order  or  $1,00  without 
J  order. 


Other  Titles  Available.,. 

•  1988  World  Radio  TV  Handbook $15.88 

•  Shortwave  Receivers  Past  &  Present S  5,95 

•  Guide  to  Utility  Stations  1988  6th  Edition S24.95 

■  FM  Atlas  &  Station  Directory  .„,„.*.».„+..+ $  5.S8 

•  Shortwave  Listening  With  the  Experts  .. $19.95 


THE  SMILEY  ANTENNA  CO. 
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Number  29  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Across  the  Country 


Special  Events  listings  will  be 
provided  by  73  magazine  free  of 
charge  on  a  space-available 
basis.  Announcements  must  be 
received  by  us  by  the  first  of  the 
month,  two  months  prior  to  the 
month  in  which  the  event  takes 
pface  (by  March  1.  for  example* 
for  a  May  or  later  event).  Please 
mail  to  Editorial  Offices,  73 
Magazine,  WGE  Center,  Peter- 
borough NH  03458.  ATTN:  Spe- 
cial Events 

HARROGATE  ENGLAND 

The  Parley  Amateur  Radio  Club 
of  North  Yorkshire  will  operate 
special  event  station  GS75USA 
throughout  the  spring  as  part  of  a 
joint  British  and  American  cele- 
bration of  the  RSGB's  75th  An- 
niversary. The  main  HF  activity 
will  center  on  15. 20.  and  80-meter 
SSB  bands.  QSLs  via  GOFWG  or 
to  Darley  Amateur  Radio  Club, 
MHS,  Qartey*  Harrogate,  N.  York- 
shire HG32RF  England. 

BENTON  KY 
APRIL  4-5 

The  Marshall  County  Amateur 
Radio  Association  will  operate 
KA4WWS.  April  4-5  at  1800Z 
Sunday  tilt  2400Z  Monday  to  com- 
memorate the  1 45th  Annual  Tater 
Day  Celebration.  Suggested  fre- 
quencies are  around  the  middle  of 
the  General  Phone.  CW  bands 
and  10  Meter  Novice  band.  For 
OSL  send  SASE  to  Cfyde  Dexter 
KA4WWSt  Route  01  Box  486, 
Benton  KY  42025. 

CLARKSVILLETN 

APRILS 

Clarksville  Amateur  Transmit- 
ting Society  is  having  its  annual 
swapfest  on  April  9th  at  8  AM  to  4 
PM  in  the  National  Guard  Armory. 
Reservations  for  tables  call  615- 
362-3859.  FCC  Exams  will  be 
administered,  call  WD4DBJ  at 
615-232-6141.  Talk-in  on  145,805 
-  or  147.39  + .  For  more  informa- 
tion call  or  write  to  CA.T.S  c/o 
WD4DBJ*  Rt  I  Box  162At  Indian 
Mound  TN  37079. 

ROCHESTER  MN 

APRILS 

Rochester  Amateur  Radio  Club 
will  hold  its  11th  Annual  Ro- 
chester Area  Hamfest  on  Satur- 
day April  9.  Set  up  is  on  Friday  the 


8th,  Gates  open  at  8:30  AM. 
Talk-in  on  146.22/82  MHz.  For 
reservations  contact  RA.R.C*  c/O 
WBOYEE.  2253  Nordic  Ct  N.W.. 
Rochester  MN  55901;  507-288- 
7688. 

SPOKANE  WA 
APRIL  9 

The  Inland  Empire  Hamfest 
committee  will  hold  its  11th  An- 
nual Inland  Empire  Hamfest  on 
Saturday,  April  9.  at  the  Red 
Cross  Bingo  Hall.  It  starts  at  8  AM 
until  5  PM.  There  will  be  Amateur 
License  Exams  at  f:30  PM.  Up- 
grades and  Technician-Extra. 
Dealine  for  exam  applications  is 
March  12.  For  more  information 
contact  Hamfest  88  c/o  W7EQU, 
318  E.  Courtland  Ave.,  Spokane 
WA  99207 

UPPER  SADDLE  RIVER  NJ 

APRIL  9 

On  April  9th  the  Chestnut  Ridge 
Radio  Club  will  sponsor  a  Ham 
Radio  Flea  Market.  It  will  be  held 
at  the  Educational  Building, 
Saddle  River  Reformed  Church. 
For  more  information  on  tables 
and  times  contact  Jack  Meagher 
W2EHD,  27 Fourth  St.,  ClosterNJ 
07624.201-768-8360. 

BRAINTREEMA 
APRIL  10 

The  South  Shore  Amateur 
Radio  Club  of  Braintree  MA  will 
again  hold  its  annual  indoor  flea 
market  at  the  Viking  Club  on  Sun- 
day April  10th.  Hours  are  1 1  AM  to 
4  PM.  For  more  information  on 
table  reservations  contact  Hal 
Jones  WB1ABM,  48  Saning  Rd.> 
N,  Weymouth  MA  02191;  617- 
335-S777. 

MADISON  Wl 
APRIL  10 

The  Madison  Area  Repeater 
Association,  Inc.  (M.A.R.A)  is 
pleased  to  announce  its  16th 
annual  Madison  Swapfest  which 
will  be  held  on  Sunday  April  10th, 
at  the  Dane  County  Exposition 
Center  Forum  Building,  Doors  will 
open  at  3  AM .  Talk-in  will  be  on  the 
M.A.R.A,  repeat,  WB9AER/R, 
146.1 6/. 76.  For  admission  tickets, 
table  reservations,  or  information 
on  commercial  exhibit  space  write 
to  M.A.R.A.,  P.O  Box  3403, 
Madison  Wi  53704;  608-274* 


5153(  leave  a  message  on  the 
answering  machine. 

RALEIGH  NC 
APRIL  10 

Raleigh,  the  City  of  OaksT  and 
the  Raleigh  Amateur  Radio  Soci- 
ety is  sponsoring  the  16th  Annual 
R.A.R.S.  Hamfest,  NC  State 
ARRL  Convention  and  Computer 
Fair  in  the  Graham  Building  at  the 
NC  State  Faigrounds  on  Aprif 
10th,  There  will  be  many  pro- 
grams meetings  and  contests, 
Dealer  setup  is  on  Saturday  the 
9th.  Talk-in  on  04/64  and  28/86. 
For  pre-registrationt  flyer  or 
dealer  information  contact  Rotlin 
Ransom  NF4Pt  Rt.  5  Box  267t 
Zebulon  NC  27597;  919-269- 
4406. 

AUCKLAND  NEW  ZEALAND 
APRIL  15-25 

Special  Amateur  Radio  Station 
for  the  Centenary  Celebration  of 
Local  Government  in  Birkenhead 
will  operate  from  the  Public 
Library  of  the  Birkenhead  City 
Council,  for  which  the  special  call 
sign  of  ZM1 BCC  has  been  issued, 
It  will  be  operated  by  local  hams 
on  the  high  frequency  bands  as 
well  as  VHF  and  UHF.  Times  of 
operations  will  be  from  9  AM  (local 
time)  to  5  PM  with  later  times  on 
Thursday  and  Friday  21  and  22  of 
April  A  full-colour  OSL  card  has 
been  designed,  showing  our  prox- 
imity to  Auckland  City,  It  will  be  of 
particular  Interest  to  us  in  Birken- 
head to  contact  other  hams  who 
live  in  districts  of  Birkenhead, 
Birkdale,  or  Beach  Haven  in  other 
parts  of  tne  world.  For  more  infor- 
mation contact  Ray  ToutZL1BXCt 
Branch 29  NZARTf  4  Mayail  Ave., 
Birkenhead  Auckland  10,  New 
Zealand. 

ANGLETON  TX 
APRIL  16 

Brazosfest  '88  will  be  held  on 
Saturday,  April  16th  at  the  Brazo- 
ria County  Fairgrounds,  from  8 
AM  to  5  PM.  Features  will  include 
a  Swapfest,  technical  seminars, 
Amateur  Radio  examinations  and 
exhibits.  Talk-in  on  147.980/380. 
For  more  information  send  a 
SASE  to  Mark  Nace  N5KAE,  111 
Carnation  St.,  Lake  Jackson  TX 
77566. 

AUBURN  NY 

APRIL  16 

The  Auburn  Amateur  Radio  As- 
sociation wilt  hold  its  annual  Ham 
fest  on  Saturday  April  16th,  at  the 
Aurelius  Volunteer  Fire  Depart- 


ment. It  opens  at  8  AM  to  4  PM. 
For  more  information  on  tables 
reservations  contact  James  P. 
Nash  N2DTG.  1 14  Dunning  Ave., 
Auburn  NY  13021:315-253-0512. 

FLEMINGTON  NJ 
APRIL  16 

Cherryville  Repeater  Associa- 
tion is  sponsoring  its  annual  Ham- 
fest on  Saturday,  April  16th  at  the 
Hunterdon  Central  High  School 
Field  House.  Doors  open  at  8  AM. 

Talk-in  on  146.52,  147.975/375, 
147.61 5/015, 222.52/224.12,  and 

449.85/444.85  MHz.  For  table 
reservations  and  advance  ticket 
sales,  write  or  call  Marty  Grozinski 
NS2K.  6Kirkbridge  Rd..  Reming- 
ton NJ  08822;  201-788-4080. 

LAWTON  OK 
APRIL  16 

Ft.  Sill  Amateur  Radio  Club  An- 
nual Event.  Our  41st  year.  Starts 

at  8  AM  to  6  PM  on  April  16  at  the 
Comanche  County  Fairgrounds. 
Again,  it's  an  old  fashioned  one- 
day  Swapfest.  Pre  registration 
needed  only  for  tables.  For  more 
information  contact  AA5DS 
Edwin,  4624  NE  Bell  A  vs.,  Lawton 
OK  73507. 

COLUMBIA  TN 
APRIL  17 

The  Maury  Amateur  Radio  Club 
will  sponsor  its  2nd  annual  indoor 
Hamfest  from  8  AM  to  4  PM  at 
Maury  County  Park  in  the  Baker 
Building.  Talk-in  on  147.72/.12. 
To  reserve  tables  or  get  more  in- 
formation contact  George  Russell 
WB4JCR,  PO  Box  832,  Colum- 
bia TN  38402;  615-388-0577. 

CAMBRIDGE  MA 
APRIL  1 7 

Tailgate  electronics,  computer 
and  amateur  radio  flea  market  is 
sponsored  by  the  MIT  UHF 
Repeater  Association  and  the  MIT 
Electronics  Research  Society. 
Starting  at  9  AM  to  4  PM.  Talk-in 
on  146.52,  449.725/444.725  (PL 
2A)  W1XM/R,  Mail  advanced 
reservations  before  April  5th  to 
W2XMr  c/o  Mike  Strange,  22$ 
Commonwealth  Ave.,  Boston  MA 

02116. 

SOUTHINGTON  CT 
APRtL  1 7 

The  Southington  Amateur 
Radio  Association  is  pleased  to 
announce  their  5th  annual  Flea 
Market  on  Sunday.  April  17th  at 
the  Southington  National  Guard 
Armory.  Talk-in  on  146.28/88  and 
145600  Simplex.  For  more  infor- 
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mat  ion  contact  Chet  KA  1tLH,  138 
V2  Summit  St.t  Ptantsviffe  CT 
06479. 

SULLIVAN  IL 
APRIL  1 7 

The  Moultrie  Amateur  Radio 
Ktub  (MARK)  Hamfest  will  be  held 
at  the  Moultrie  County  4-H  Fair- 
grounds, from  8  AM  to  3  PM 
Talk-in  on  .055/.655  and  52.  Tests 
will  be  given  for  Amateur  licenses 
by  preregfstralion  only.  Tickets  in 
advance.  For  more  information 
write  MARK  P.O.  Box  79,  Sullivan 
IL  61951;  or  call  Vernon  E  Jack 
KQSWYat  21 7-728-7596. 

WILLIAMSPORT  MD 
APRIL  18-24 

Special  event  amateur  radio 
station  WA9EOP  will  be  on  the  air 
April  18-24  to  celebrate  Maryland 
Odd  Fellow  Week.  Members  of 
the  Odd  Fellow  Ham  Clubf  Radio 
Amateurs  Worldwide  and  Short- 
wave Listeners  are  invited  to 
listen  for  this  special  station  which 
may  be  on  any  of  the  following 
suggested  frequencies-MHz 
phone  3,870,  7.240,  14,265, 
21 .375,  28.375.  CW  (Morse  Code) 
operation  is  anticipated  at  7,120 
MHz  and  FM  at  147.09  MHz  may 
be  utilized.  A  special  commemo- 
rative certificate  will  be  offered  for 
an  amateur  contact  (OSO)  plus  a 
QSL  card  and  a  SASE.  Accurate 
shortwave  reception  reports  will 
be  accepted  in  lieu  of  a  two  way 
contact  for  short  wave  listeners. 
Send  details  of  the  QSO  and 
SASE  to  Page  Pyne  WA3EOP, 
109  S.  Artizan  Sr,  Willtamsport 
MD  2 1 795,  for  this  special  award. 

VISALI A  CA 
APRIL  22-24 

The  1988  International  DX  Con- 
vennon  will  be  held  at  the 
Grosvenor  Holiday  Inn,  This  spe- 
cial event  Is  sponsored  by  The 
Southern  California  DX  Club  on 
April  22  thru  the  24.  For  more  in- 
formation contact  Don  Bostrom 
N61C.  4447  Atol  Ave.,  Sherman 
Oaks  Ca  91423. 

CORNWALL  ENGLAND 
APRIL  23 

The  Cornish  Radio  Amateur 
Club,  Cornwall  England,  and  five 
additional  stations  worldwide, 
representing  early  Marconi  Sta- 
tion locations,  will  celebrate  the 
birthday  of  Gughelmo  Marconi  on 
April  23,  from  0O0OZ  to  24002, 
Participating  special  event  sta- 
tions will  be  GB4IMD.  VD1IMD, 
VE1IMD,  EI2IMD.  IY4FGM,  and 
K1W7IMD.  Operations  will  be  in 


the  general  class  bands  with  spe- 
cial OSLs.  For  3  IRCs ,  a  certificate 
for  working  5  of  the  6  stations  is 
available  from  the  Cornish  Radio 
Amateur  Club,  P.O.  Box  TOO, 
Truro.  Cornwall  England.  For 
more  information  contact  R,J. 
Donerty  K1VV,  153  County  St.. 
Lakevitle  MA  02347 

GALENA  IL 
APRIL  23 

The  Great  River  ARC  of 
Dubuque,  Iowa,  will  operate 
N9FVN  from  15:0OZ  until  21 :00Z, 
April  23rd,  at  the  site  of  the  annual 
Boy  Scouts  of  America  U.S.  Grant 
Pilgrimage  in  Galena,  Illinois.  Fre- 
quencies will  be  in  the  lower  20 
kHz  of  the  general  bands.  Station 
N9FVN  will  also  operate  CW  in  the 
lower  25  kHz  of  the  80  and  40 
meter  bands  and  voice  In  the 
lower  25  kHz  of  10  meter  bands. 
Scouts  will  also  be  able  to  send 
messages  to  parents  and  rela- 
tives. For  QSL  card  send  SASE  to 
N9FVN.  Rji  1.  Shullsburg  Wl 
53586. 

LAS  CRUCES  NM 
APRIL  23-24 

The  Mesilla  Valley  Radio  Club 
is  sponsoring  the  24th  annual 
Amateur  Radio  Extravaganza  and 
Bean  Feed  on  April  23  thru  the  24. 
There  will  be  VEC  exams,  tech- 
nical information,  and  many  more. 
Talk-in  on  146.04/146.64  and 
146.16/146.76.  For  more  informa- 
tion write  or  call  Karf  Wess  WF5A, 
712  Stagecoach  Dr.P  Las  Cruces 
NM  88001;  day  505-646-5132; 
night  505-522-1 172. 

PHILADELPHIA  PA 
APRIL  23-24 

The  Olympia  Radio  Amateur 
Club  will  celebrate  the  Anniversity 
of  the  United  States  Submarine 
Service  by  operating  from  the 
USS  Becuna,  a  World  War  II  Sub- 
marine and  the  USS  Olympia, 
flagship  of  Admiral  Dewey  in 
1890.  Transmissions  can  be 
heard  beginning  April  23,  1300Z 
until  2000Z.  On  April  24  frequen- 
cies for  CW  are  3.590:  3.725; 
7.050;  7.125;  14.050;  21.090; 
21.150  and  phone  frequencies 
3.890;  7.240;  14.250;  21.360; 
28:325;  28,600  (all  frequencies 
within  10  kHz).  Two  meter  opera- 
tion: 144.225  sideband  and 
144.270  FM.  The  ORAC  caH  is 
WA3BAT,  For  additional  inquiries 
about  the  ship's  history  or  the 
club's  operation  and  QSL  infor- 
mation please  write  to  Olympia 
Radio  Amateur  Club,  P.O.  Box 
928.  Philadelphia  PA  19105, 


FITCHBURG  MA 
APRIL  24 

The  Montachusett  ARA  will  hold 
a  Flea  Market  at  the  George  Wal- 
lace Civic  Center.  Doors  open  ai 
10  AM  until  3  PM.  Talk-in  on 
144.85/145,45  and  146.52.  For 
table  reservations  contact  James 
Beauegard  KB1AY,  7  Mountion 
Ave..  Fitchburg  MA  01420. 


HAYS  KS 
APRIL  24 

The  3rd  annual  Hays  Hamfest 
will  be  held  on  Sunday  April  24, 
just  south  of  13th  and  Canterbury. 
For  more  information  contact 
Andy  Oldham  N0FBS.  1 178th  St , 
Wakeeney  KS  67672. 


GREENVILLE  SC 
APRIL  30-MAY  1 

The  Blue  Ridge  Amateur  Radio 
Society  proudly  sponsors  the  49th 
Annual  Greenville  Hamfest  and 
Electronic  Flea  Market  at  the 
American  Legion  Fairgrounds  on 
April  30  thru  the  1  st  of  May.  Ama- 
teur Radio  License  Exams  (walk 
in).  Indoor/outdoor  Electronic  and 
Computer  Flea  Market  starting  on 
Saturday  at  8  AM  to  5  PM;  Sunday 
B  AM  to  3  PM  For  advanced 
tickets  or  additional  information, 
please  send  a  SASE  to  BRARSr 
P.O.  Box  6751 \  Greenville  SC 
29606. 


DAYTON  OH 
APRIL  24-26 

Dayton's  annual  Ham  vent  ion 
will  be  held  on  April  24  thru  the 
26th.  The  Flea  Market  will  open  at 
1 2  until  6  PM  on  the  24th  and  6  AM 
to  5  PM  on  the  25th,  and  from  6 
AM  to  4  PM  on  the  26th  You  must 
have  a  General  Admission  ticket 
to  enter  the  flea  market  area-  The 
ticket  is  valid  for  Friday,  Saturday 
and  Sunday.  All  flea  market 
spaces  are  sold  in  advance- 
Watch  for  our  ad  and  order  your 
tickets  as  soon  as  possible  after 
January  1,  Ticket  requests  post- 
marketed  prior  to  January  1  will  be 
returned.  Either  talk-in  on  146.34/ 
94  all  weekend  or  146*31/91  Sat- 
urday and  Sunday,  or  222,34/ 
223.94  Friday  noon  thru  Sunday. 
A  special  Hamvention  certificate 
will  be  sent  for  contacts  made  with 
W8BI  during  the  Hamvention. 
Send  your  QSL  card  and  SASE  to 
Box  44,  Dayton  OH  45401. 
(A  TTN:  DARA  Van)  For  exhibits 
information  write  to  the  same 
address  with  the  ATTN:  Exhibits 
Chairman, 


CONWAY  ARKANSAS 
APRIL  30 

The  Faulkner  County  ARC  will 
operate  W5AUU  on  Saturday, 
April  30  from  15002  to  2100Z  in 
celebration  of  Toad  Suck  Daze. 
The  suggested  frequency  is 
14.250.  Send  QSL  with  large 
SASE  to  Kelly  Boswefl  KA5MGLf 
599  4th  Avenue,  Conway  AR 
72032-5805. 

SANDWICH  IL 
MAY1 

The  Kishwaukee  Amateur 
Radio  Club  is  sponsoring  their 
33rd  annual  hamfest  the  first 
Sunday  in  May  at  the  Sandwich 
Fairgrounds  in  Sandwich  IL. 
Hours  are  8  AM  to  1  PM.  Over* 
night  camping  is  permitted,  but 
there  are  no  hook-ups.  Reserved 
tables  are  $5  in  advance.  Tickets 
are  $2  in  advance  and  $3  at  the 
door.  Talk-in  is  1373.  For  more 
information,  contact  Howard 
Newquist,  Kishwaukee  Amateur 
Radio  Club,  P.O.  Box  264t 
Sycamore*  IL  60178. 

LONG  ISLAND  NY 
MAY1 

The  Suffolk  County  Radio  Club 
Indoor-Outdoor  Electronic  Flea 
Market  will  be  held  on  Sunday, 
May  1  from  8  AM  to  2  PM  at 
Republic  Lodge  No.  1987,  Long 
Island  NY.  There  will  be  a  refresh- 
ment stand  on  the  premises  and 
plenty  of  free  parking.  General 
admission  is  $3  (spouse  and 
children  under  12  free).  Indoor 
sellers'  tables  are  $10  each  and 
outdoor  space  is  $7.  Each  in- 
cludes one  free  admission.  Talk-in 
on  144.61/145,21  and  146.52 
simplex.  For  additional  infor- 
mation, contact  Bill  Sullivan 
N2FTG  at  (516)  689-9871  in  the 
evenings, 

WHEATON  IL 
MAY  7 

Boy  Scouts  of  the  DuPage  Area 
Council  will  operate  the  Wheaton 
Community  Radio  Amateurs  Club 
station  W9CCU  from  the  DuPage 
County  fairgrounds  at  0400  to 
0900  on  May  7  with  WCRA  youth 
as  control  operators.  This  Special 
Event  station,  an  active  part  of 
Scoutarama  88.  with  the  theme 
"Scouting  America's  High/  is  in- 
tended to  encourage  Radio  as  a 
hobby  of  local  youth.  Suggested 
frequencies:  28.390,  14,290,  and 
146-490  FM.  For  certificate,  send 
an  SASE  to:  WCRA.  P.O.  Box 
QSL  Wheaton  IL  60189.  Attn: 
Scoutarama. 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 

amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master tm  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  *  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unltke  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners, 

TELEX:  *  4932256  KENDECOH 
FAX:  -- 6173737304 


ICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveiand.  MA  01834    (617)  372-3442 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


■"^  *<■  KftUttl 


Ggiiii' 


2  meters  220  440 


US  IN  DAYTON  AT  BOOTHS  106  ■  1 07  ■  100 


CIRCLE  295  ON  READER  SERVICE  CARD 


BULLETIN 

CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At  . 

CALL  OR  WRITE  FOR  SPECIAL  QUOTE 


When  it  comes  to 

FAST  DELIVERY.  HONEST  DEALING  and 
PROMPT-'OEPENDASLE  S-E-R-V-l-C-E  backup 


We  don  t  just  advertise  it  —  WE  GIVE  it1 


aAr2f  &&Z? 


In  1937,  Stan  Burg  hard!  (W0tT).  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing*  Quality  Products  and 
Dependable    SB^VlCBl 

Above  alL  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "lair**  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
SO  and  even  90-day  parts  and  labor  warranties  on  selected  pieces 
And  always  remember: 


9°^ 


SELECTION 


$«•¥«* 


"AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER" 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  Write  Us  Today  For  a  Guttle! 
You'll  Find  Us  lo  be  Courteous,  Knowledgeable 

and  Honest 

phone  (605}  886-7314 
fax  (605)  886-3444 


SATISFACTION* 


WE  SERVICE  WHAT  WE  SELL 


Ar4 

A I  inco 

Mrteritron 

Am  phenol 

Amp  Supply 

Specialists 

Affron 


Be  Id  en 
Bencfier 

Bird 

!"  utternut 

Centurion 
CFS 

Cushcraft 
Oaiwa 

Hustler 


ttoiri 

Jero  Id/Delhi 

Kantrontcs 

KOK/Fncomm 

KLM 

I  arsen 
MFJ 
Mirage 
Moseley 


Nye 

Palomar 
Radio  Callback 

Rohn 

Telex/Hyqam 

Ten-Tec 

Trio-Kenwood 

Unadllts/Reyco 

Yaesu 


STORE  HOURS: 

f-S  F.NL.  [OTJ 

MOttOAf  ttan  FtlDM 

OHM  MTUI04T5 

fT*a  1 1  ml  ton 

CiOTHJ 


MAli   AND 

TEL£PMOM€ 

0*0  f  Hi 

WELCOMED" 

Ih»y rm  out 
fauiine-ii  ■  ! 


wsr 


Write  today  for  our  latest  Bulletin /Used  Equipment  List. 


182  N.  Maple 

P.O.  Box  73 

Watertown,  SO  57201 


PAKRATT  "  Model  PK-232 
PAKRATT-  Model  PK-64 


mssm. 


For  Commodore  c-e-i  Users 

Special  Close-Out!! 

PK-64  with  HF  Modem 

with  ASCI  I, Packet, Baudot/. W.Amtor 

Now  only  $139.95 


CIRCLE  92  ON  REAPER  SERVICE  CARD 


Number  30  on  your  Feedback  card 


Ham  profiles 


Bryan  Hastings  KA 1HY 
73  Magazine  staff 

73  Magazine  had  the  great  for- 
tune to  obtain  an  interview  with 
one  of  the  Soviet  Union's  premier 
hams:  Leonid  Labulin  UA3CR. 
+,LyonyafP  is  the  Chief  of  Commu- 
nications in  the  Soviet  Union  for 
the  joint  Canadian/Soviet  polar 
skit rek.  The  expedition  left  a 
northern  USSR  island  in  Febru- 
ary, and  expects  to  arrive  at  Elles- 
mere  Island  in  Canada's  North- 
west Territories  three  months 
later.  See  "Look  North!"  in  the 
January  1988  issue  of  73  Mag- 
azine for  more  information  on 
this  trek, 

The  Soviet  Union  has  a  very  ac- 
tive amateur  population,  and  the 
Cailbook  lists  over  18,000  Soviet 
hams.  Despite  this,  not  very  much 
is  known  about  the  slate  of  ama- 
teur radio  in  this  vast  country, 
which  under  glasnost*  is  just  be- 
ginning in  earnest  to  open  up  to 
the  West.  Leonid  provides  us  with 
a  took  into  his  personal  experi- 
ence and  sheds  light  on  the  state 
of  amateur  radio  in  this  powerful 
and  mysterious  nation. 

73:  Let's  begin  by  finding  out  a 
little  about  yourself. 

L.L:  OK,  well,  I've  lived  all  my  life 
In  Moscow.  I  studied  at  the  Radio- 
technical  faculty  at  Mayakovskyi 
Institute,  and  finished  up  there  as 
a  radio  construction  engineer. 

I  have  a  wife  and  a  21  -year-old 
son.  He's  in  his  tast  year  of  Electri- 
cal Engineering  at  the  Moscow 
Electro-Technical  Institute.  He 
wants  to  do  h»s  thesis  on  packet 
radio, 

73:  When  did  you  first  become 
interested  in  ham  radio? 

L.L.:  I  made  my  first  rig  in  1939, 
when  !  was  1 1  years  old.  It  was  a 
crystal  detector.  1  used  a  very  long 
antenna  with  it  and  received  a  few 
stations  on  the  medium-  and  long- 
wave bands. 

73:  Was  it  hard  to  get  permission 
to  put  up  an  antenna  in  Moscow? 

LX.:  No.  not  then,  but  it's  more 
difficult  now.  Before,  the  adminis- 
tration didn't  pay  too  much  atten- 
tion to  outside  views,  but  now 
there  are  several  organizations 
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Leonid  Labutin  UA3CR 

against  aerials,  because  they  feel 
they  are  eyesores. 

73:  Did  you  have  an  Elmer?  Who 
first  got  you  involved  in  amateur 
radio? 

LX.:  Yes,  at  first  it  was  my  father. 
He  was  not  a  ham,  but  an  SWLer  I 
really  became  interested  in  short- 
wave after  reading  a  remarkable 
article  in  our  journal  Radio  by  one 
of  our  first  ham-polar  researchers, 
Ernest  Krenkilo  RAEM  [an  early 
Soviet  caifsign-Ed.]  He  spent 
months  at  a  time  at  a  North  Pole 
research  station  as  the  radioman. 
He  was  also  president  of  the  Ra- 
dio Sports  federation  in  the 
USSR,  i  had  the  good  fortune  to 
get  to  know  him— his  dacha  was 
close  to  mine  and  we  often  went 
out  together. 

7$:  Have  you  been  on  a  DXpedi- 
tion  before? 

L.L*:  Yes,  I  went  to  Frant  Josef 
Land  in  1962  with  SSB  radios.  It 
was  a  brand  new  country  on  SSB 
That  was  my  first  trip  to  the  Arctic. 

73:  Are  there  any  hams  there 
now? 

L.L.:  Yes,  one  I  think. 

73:  Is  your  wife  a  ham? 


LLt  No,  but  she  minds  me 
one. 


73:  What  other  hobbies  do  you 
have? 

LX.:  I  love  to  listen  to  classical 
music,  I  also  like  to  read  contem- 
porary historical  novels  and  cross- 
country ski. 

73:  You  were  involved  in  building 
the  first  Soviet  ham  satellites,  is 
that  right? 

L.L.:  That's  right,  I  worked  on  RS- 
1  and  RS-2,  which  went  into  orbit 
In  1978. 

73:  There  are  now  1 1  ham  satel- 
lites from  the  USSR? 

LX.:  Yes.  Satellites  RS-3  through 
RS-8  were  made  very  much  in  the 
mold  of  the  first  two. 


73:  What  aspect(s)  of  amateur 
radio  interest  you  the  most? 

LX.:  It  differs  at  different  times. 
I've  always  been  interested  in  new 
developments.  At  first  SSB,  then 
satellite  communications,  and 
now  packet  radio. 

73:  is  there  packet  radio  now  in 
the  Soviet  Union? 

LX.:  So  far,  no.  We  are  working 
hard  to  get  the  administration  to 
allow  hams  to  experiment  with 
packet  radio. 


L.L.:  There  is  a  similar  document 
in  Moscow.  Only,  to  put  up  an  aeri- 
al, we  must  first  apply  to  the  ap- 
propriate ministry  and  show  our 
amateur  license  and  give  the  de- 
tads  of  the  erection.  Then,  they 
send  us  permission. 

73:  How  long  do  you  have  to  wait 
for  this  permission? 

LX.:  It  varies, ,  sometimes  a 
long  time,  sometimes  not.  Some 
cities  don't  have  the  document 
system,  and  in  these  places  it's 
harder. 


Leonid  UA3CR/VE3  on  packet  This  photo  was  taken  at  the  home  of 
Tom  Atkins  VE3CDM  of  Toronto,  Ontario,  where  Leonid  spent  much  of 
his  time  during  his  two-week  visit  to  Canada  before  Christmas*  Tom  is 
the  Canadian  Coordinator  for  the  Polar  Bridge  skitrek. 


73:  Are  there  a  lot  of  hams  in  the 
Soviet  Union? 

LX.:  There's  a  fair  number— 
probably  around  50.000.  About 
half  of  them  have  their  own  sta- 
tions. 

73:  Whafs  the  equivalent  organi- 
zation in  the  USSR  for  the  FCC? 

L.L.:  There's  an  organization  un- 
der the  auspices  of  the  Ministry  of 
Communications  that  administers 
the  exams  to  hams.  The  Govern- 
ment Inspector  of  Electro-commu- 
nications grant  licenses  to  hams 
to  transmit. 

73:  In  the  US,  we  have  a  govern- 
ment ruling — PR  B-1—  permitting 
hams  to  put  up  antennas  in  cities, 
even  those  cities  with  local  sane* 
tions  against  antenna  and  tower 
erection.  How  is  it  in  the  Soviet 
Union? 


73:  Are  there  many  ham  nets  in 
the  Soviet  Union? 

LX.:  Yes.  DX  nets  are  very  popu- 
lar, especially  in  the  Ukraine. 

73:  Yes,  I've  Spoken  with  many 
Russian  DXers.  Most  only  want  to 
say,  "Hello,  ur  5  x  9  OM,  vy  gud 
73." 

LX.:  Yes,  for  them  it's  just  sport. 
There's  a  lot  of  radio  sport  in  the 
USSR  and  not  enough  tekniki. 
This  is  a  bad  situation. 

73:  Are  most  of  the  people  in  the 
Soviet  Union  who  want  to  become 
hams  from  technical  back- 
grounds? 

LX.:  They're  from  alt  different 
backgrounds.  Many  are  from 
technical  backgrounds.  It  seems 
that  more  hams  there  than  here 
come  from  radio  technology  back- 
ground—perhaps 20-30%, 


988 


73:  Are  there  a  tot  of  female  hams 
in  the  Soviet  Union? 

L.L.:  Not  so  many — even  less 
than  here.  Most  hams*  girlfriends 
tolerate  their  hobby  until  they  get 
married,  and  then  completely  re- 
ject it. 

There  are  exceptions,  however. 
Yuri  UA3HR*s  XYLf  Alia  RA3AZ, 
just  got  her  ticket.  She's  very  keen 
On  amateur  radio  and  helped  us 
quite  a  bit  to  prepare  for  this  ex- 
pedition. 

73:  Is  Radio  the  best  known  jour- 
nal for  amateur  radio  in  the  Soviet 

Union? 

L.L.:  Yes. 

73:  Is  there  a  journal  devoted  en- 
tirely to  amateur  radio? 

L.L.:  Unfortunately,  no. 

73:  Is  it  hard  to  find  amateur  radio 
journals  from  the  West  in 
Moscow?  For  example,  can  you 
buy  73  Magazine  in  Moscow? 


there.  It's  possible,  however,  to 
subscribe  to  some  Western  jour- 
nals. 

73:  Is  QSTavaifable? 

L.L.:  We  get  it  only  by  reproduc- 
tion. As  well,  it  arrives  late,  and  we 
don't  get  to  spend  much  time  with 
ft.  We  get  this  at  the  library.  A  lot  of 
hams  also  get  a  magazine  by  their 
"personal  route."  [Black  market- 
Edj 

73:  Do  you  have  any  well-known 
people  from  diverse  backgrounds 
who  are  hams?  We  have  from  the 
US,  for  example,  Barry  Goldwater 
K7UGA  a  well-known  statesman, 
and  Martin  Brando  F03GJ,  a  well- 
known  movie  actor,  to  name  a 
few. 

LX. .:  No,  there  are  no  such  people 
in  the  USSR.  [There  wasr  howev- 
er. Yuri  Gagarin  UA1LQ.  the  first 
man  in  space-Ed.] 

73:  Do  Soviet  hams  have  micro- 
computers? 


L.L,:  It's  impossible  to  buy  it      LX.:  Microcomputers  are  becom- 


ing widespread  here,  especially 
after  the  publication  in  Radio  of 
the  detailed  construction  plans  for 
the  Radio  06  RK.  ft*s  a  computer 
for  amateur  radio  purposes  that 
uses  a  Russian  version  of  the  Intel 
8090  microprocessor  Many  hams 
have  built  this  computer. 

73:  There  is  a  Russian  version  of 
an  Apple  model  called  the  Agat .  Is 
this  popular  among  hams? 

LJLj  A  few  hams  have  It,  but  it  s 
not  very  popular,  mainly  because 
ifs  so  expensive.  Another  rela- 
tively popular  computer  is  the 
Mikrosha,  issued  to  industry.  The 
Etektronika  VK-0010  is  a  micro- 
computer issued  to  schools,  but 
it's  fairly  popular  among  hams. 

too, 

We  have  several  computers  at 
home.  For  example,  the  Sinclair 
ZX  spectrum,  for  which  I  have  a  tot 
of  amateur  radio  programs  for 
satellite  communications  and  HF 
propagation.  My  son  and  I  built 
several  computers,  including  the 
Radto  86  RK.  We  also  have  the 
Ehktronika  0010,  and  I  recently 
bought  the  Sharp  DC-1276.  It's  a 


special  pocket  computer  to  calcu- 
late orbits  using  Karl  Meinzer's 
DJ4ZC  program, 

73:  Can  you  relate  any  specifical- 
ly Russian  ham  jargon  words? 

LX.:  There's  one  I  can  think  of. 
We  often  address  each  other  as 
Tov  [short  for  tovarishch,  mean- 
ing "comrade* -Ed.] 

73:  Well,  weVe  arrived  at  the  end 
of  the  interview.  One  last  ques- 
tion: Do  you  find  a  big  difference 
between  hams  here  and  in  the  So- 
viet Union? 

L.L.:  Yes,  and  this  is  a  point  I  want 
to  emphasize.  Many  amateurs 
here  have  a  great  interest  in  The 
latest  developments  in  the  hobby. 
I  encourage  Soviet  hams  to  begin 
to  focus  more  on  the  technical 
side  of  amateur  radio.  We  have 
a  lot  of  "sportmen/'such  as 
DX  contesters,  but  we  really 
need  to  get  more  experimenters, 
more  people  interested  in  keep- 
ing up  with  the  latest  develop- 
rnenls. 
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AM  HELP 


Number  38  on  your  Feedback  curd 


Your  Bulletin  Board 


We  are  happy  to  provide  Ham  Help  listings  free,  on  a 
space  available  basis.  To  make  our  job  easier  and  to 
ensure  your  fisting  is  correct  please  type  or  print  your 
request  clearly  on  a  full  (8*&  x  11)  sheet  of  paper.  Double 
space  and  use  upper  and  tower  case  tetters  where  appro- 
priate. Also,  write  numbers  carefully— a  1,  for  example, 
can  be  read  as  an  I  or  an  i  or  a  7.  Thanks. 


I  am  looking  for  a  manual  or  any 
information  on  a  "CW  Sendin* 
Machine"  model  Ho.  2048  elec- 
tronic memory  keyer.  I  will  pay  for 
the  copy  cost. 

Rocky  Wilson  KBSCXN 

2516  Quit  Ridge 

Denton  TX  76201 


nomena.  Your  input  is  needed. 
Please  communicate  name,  call- 
sign,  license  class,  suggested  day 
and  time  to: 

David  L  Dobbs  K6NQN 
6612  Pleasant  Street 
Cincinnati  OH  45227 


TEN  METER  UFO  NET  being 
planned.  Net  would  meet  weekly 
in  Novice  sub-band  to  exchange 
information  about  unidentified 
flying  objects  and  related  phe- 


I  am  looking  for  the  schematic 
and  alignment  data  for  the  Halli- 
crafters  Models  S-38  and  S-76  re- 
ceivers. Also  any  info  on  convert- 
mg  the  Heath  SB  650  frequency 
display  from  Nixie  tubes  to  LED 


displays.  I  will  pay  for  copy  and 
mailing  costs. 

John  A,  Poplawski,  Sr.  WB2GFR 

9  East  15th  Street 

Bayonne  NJ  07002 


WANTED:  Schematic  diagram 
for  Regency  model  HR-312  2  me- 
ter radio.  Will  pay  copying  costs. 

Rick  Thompson  N0HKE 

217  57th  Place 

Fridley  MN  55432 


I  am  desperately  looking  for 
schematics  and  services  informa- 
tion for  the  Macintosh  Plus,  espe- 
cially the  power  supply/sweep 
board. 

Tom  Cronick  N5FOI 

2010  W.  8th  Street 
Odessa  TX  79763 


fo  for  a  Gemtronics  Model  GT-25 
VHF  Marine-Band  transceiver. 
Thanks. 

Bob  Raker  WB8ZFF 

2459  Ambassador  Drive 

Cincinnati  OH  45231 


Need  schematic  or  photocopy 
of  manuals  for  the  following: 
Gonset  3-30  converter.  HaJli- 
crafter  S53A  and  S85  receiver. 
Will  gladly  pay  copying  and  mail- 
ing costs. 

Cleve  Svetlik  K8NZV 

2545  Brainard  Road 

Cleveland  OH  44124-4503 


I  need  a  schematic/services  in- 


WANTED:  Service  manual  and 
schematic  for  YAESU  FT-2F,  2 

meter  transceiver.  Will  pay  for  du- 
plication and  mailing. 

Frank  Ivey 

35  Mahonla  Cr. 

Sierra  Vista  AZ  85635 
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Early  Reservation  Information 


•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited.  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable), 
Tickets  (valid  all  3  days)  will  be  sold  I«  ADVANCE 
OPiLY.  No  spaces  sold  at  gate.  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces, 

Special  Awards 

Nominations  are  requested  for  "Radio  Amateur  of  the 
Year",  'Special  Achievement"  and  Technical 
Achievement*  awards.  Contact;  Mamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401. 

license  Exams 

Novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only,  Send  FCC  form  610 
(Aug,  1985  or  later)  -  with  requested  elements 
indicated  at  top  of  form,  copy  of  present  license  and 
check  for  $4.35  (payable  to  ARRL/VEC)  to:  Exam 
Registration,  8830  Windbluff  Point  Dayton,  OH 
45458 


tlamvention  Video 

VHS  video  presentation  about  the  HAMVENTION  is 
available  for  loan.   Contact  Dick  Miller,  2853  La 
Cresta,  Beavercreek,  OH  45324 

1988  Deadlines 

Award  Nominations;  March  15 
Lodging;  April  2 
License  Exams;  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4        Canada  -  March  3 1 
Flea  Market  Space: 

Orders  will  not  be  processed  before  January  1 

Information 

General  Information:  (513)453-7720 

or,  Box  2205,  Dayton,  OH  4540 1 
Flea  Market  Information:  (5 1 3)  898-887 1 
Lodging  Information:   (5 1 3)  225-26 1 2 

(Mo  Reservations  By  Phone) 

Lodging 

Reservations  received  after  Housing  Bureau  room 
blocks  are  filled  will  be  returned  along  with  a  list  c 
hotel/motels  located  in  the  surrounding  areas  of 
Dayton.  The  reservation  will  then  become  the 
responsibility  of  the  individual. 


HAMVEHTION  is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Lodging  Reservation  Form 


Dayton  Hamvention  -  April  20;  30,  May  J ;  1 988 
Reservation  Deadline  -  April  2, 

Name_ j 


Address 
City 


? 


Advance  Registration  Form 

DaVton  HamveriBdh  1 988 

Reservation  Degtijlne>  US  A- April  4,  C^iri^d^riarch  3 

name        _ 


State 


Zip 


Co  I 

CD 


■^■^■■'■'^^ 


^^^^^^^— 


city 


Phone 


Arrival  Date 

(  1  Before  6  pm  t  ]  After  6  pm 
Departure  Date 

Rooms:  (  ]  Single     {  }  Double  {1  bed,  2  persons) 
(  J  Double  Double  (2  beds,  2  persons) 


Admission 

(valid  all  3 
Grand  Banquet 
Women's  Luncheon 

(Saturday) 


How  Many 


$. 


Deposit  required  -  Room  deposit  must  be  paid  directly  to 
the  hotel  or  motel  by  date  shown  on  the  confirmation  form 
sent  to  you.  Use  canceled  check  for  confirmation. 


Mail  to  -  Lodging, Dayton  Mamvention,  1880  Kettering 
Tower,  Dayton,  OH  45423-1880 


i 

i 
i 


@  $  16.00*  • 

@  $6.75 
@$6.75 
$23/1  space 
$50/2  adjacent 


■^■i^^WWII 


Flea  MarKet  

(Max.  3  spaces) 

Admission  ticket mmt         $  1 50/3  acyacent •».■-■  —  - 

he  ordered  with  flea  market  tickets       Total  & 

*  $  1 0,00  at  door  "  *  $  1 8.00  at  door,  if  available 

Make  checKs  payable  and  mail  S,A,S,E.  to  - 
Dayton  Hamvention,  Box  2205,  Dayton,  OH  45401 


the 


^YA@©y 


HAM  STATION 

P.O.  Box  4405 

220  N,  Fulton  Ave. 

Evansvflle,  IN  47710 

Store  Hours 

MON-FFH:9AM-6PM 

SAT:  9AM  -  3PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 
ENVELOPE (SASE)  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARflANTY  SERVICE  CENTER  FOR: 
ICOM.YAESU,  TEN-TEC 

FOR  SERVICE  INFORMATION  CALL 

(812)4220252 

MONDAY    FRIDAY 

9:00  AM    12:00  NOON 


FT767 

•  HF/VHBUHF  Base  Station 

•  Plug-in  Modules  for 
6m,  2m,  440  MHz 

•  Loaded  with  Features 


TEflHS: 

Prices  Do  Noi  Intluda  Shipping. 

Pnce  and  Availability  Subject  to 

Change  Without  Notice 

Mosl  Orders  Shipped  The  Same  Qiy 

€00' s  Welcome 


FT-727R 

•  Two  Affordable 
Radios  in  One 

•  2m/440  MHz  Handheld 
•5Won  Both  Bands 

•  Ten  Memories 

•  MgltrScan  Systems 
■  Battery  Saver 


CJD 


ICOM 


vnr 


TEN-TEC 


IC  761 


*  Top-OfThe-Line  HigJi  Performance 
HF  Transceiver 

*  Built  In  Power  Supply 

*  Built-in  Automatic  Antenna  Tgner 

*  SSB,  CW\  FM,  AM,  RTTY 

*  160-  10m  General  Coverage  Receiver 


PARAGON 

•  Full  Featured  Synthesized 
HF  Transceiver 

•  General  Coverage  Receiver 

•  IQOw  Output 

•  SSB,  CW\  FSK,  Optional  FM 

•  62  Programmable  Memories 

•  Made  In  USA 


ALD-2- 

•  Dual  Band  Mobile 

140-149.995  MHz;  440-450  MHz 

•  21  Programmable  Memories 

•  25  Watts  Output  on  Both  Bands 

•  Loaded  with  Extra  Features 


dcorcept/ 


VHRUHF 
AMPS 


•  HlghVSWRand 
Overdrive  Protection 

•  5  Year  Warranty,  6  Months  on  RF 
Transistors 

•  All  Units  haveGaAsFET  Receive 
Pre*amps 


AEAT  ARRL,  AUNCO+  ALLIAr 
ANTENNA  SPECIALISTS.  A€ 
CUSHCRAFT,  DAIWA,  DIAIvl 
KANTRONICS,  KENPRO,  LA 
RF  CONCEPTS,  ROHN,  SAN 
TOKYO  HY-POWER.  VIBROF 


Hy  Gain  &  Cushcraft 
Spring  Antenna  Specials 

Verticals, 
Monobanders, 
Tri  banders, 
VHF,  OSCAR,  Yagis 

Cali  For  Savings  Today! 


For  Orders  and  Price  Checks  Call  800-523-7731 


.AMERITRON,  AMP  SUPPLY, 
JUT,  S&WT  CSi.  CALLBOOK, 
HUSTLER,  ICOM,  KDK, 
IAGDKLM,  NYE.  PALOMAR. 
NELEX/HYGAIN.  TEN-TEC. 
YAESU 


Indiana  and  Information 
Call  1-812-422-0231 


INDEX:  April  1988 


Number  31  on  your  Feedback  card 

Issue  #33 1 


10  meters 

160  molars 

220  MHz 

7910  Weld  Chip 

Advanced 

AEA 

Alloc  d  Slot  enlenne 

Arnidon  AsBQClSfOfl 
'"■.ir.i;  , 

AM8AT 

AMTOR 

Antenna  Compendium 

AO-iO 

Apf* 


AflRL  Handbook 


Binary  Phase  SM)  Kfymg 
BpdWi 

BNCi 


Canada 

CARF/CRflUOOC  Sympca-um 

cenr 

CtWiM 

enp 

Cwfl  Aif  Palnri 

CoCo 

ConvHed  Industries 

Commodore 

CommqdO^  04 

CompuServe 

Computing  Across  America 

Crsallve  Dasign  Co  Lid 

Crosse  J  Dlpoloa 

CW  keyboards 

Dayion 

Delphi 

Delfa  meiert 

rjrode  switching 

Dodge  Coif 

DoppierOFs 

Down  East  Microwave 

Dual  band  #alch 

duaf  noija  bterifcQr 

diarttityiQed 


14,2^47.77, 86,99 

.  .  74 
39.48,86,99 
77 
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81 
54 
73 
81 

64.65 
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26 

64,63 

61.66 
64 

20.22 
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27 
00 
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26 
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78 
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81 
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16 
54 

.  66 
37,56,85,102,  T  03 
61 
IS 
20 
31 
37 
11 
47 

a? 

3T 


DXnets 

DXpedlliofi , 
Earth-Moon-Earth  . 
Eloctrott  Processing  Inc 

I   Ml 

epitaxial 
EO  curve 
equal&oiiori 

ERP 

feedHmes 

Fojt-riunling 

FSK 

FT- 7270* 

Fu|iOSCAP  1? 

FUN1  Po« 

G3JVL 

GGJP  GFtJsssop 

GflAZM 

GaAsFET 

gunrrm  metcft 


GTO 


HuStfer  RJt  **tm*  antenna* 
kWM 

i  aw 

IC-3AT 
IC-781 

IF  ampUtor 

IHO 

NO 

Integrated  HouMkfi^pjrvrj  Una 

jammer* 

Jammers  International 

KA1HV,  Bryan  Hastings 

Kantranlca 

^Centronics  KAM 

Kaypro 

KESZW,  Paul  Gilbert 

Kenwood  TM  2530A 

Kenwood  TA  £500 

K#nwoodTS-l30S 

Ktau,  Jonn  Edwaidt 

KL7YV,  MtkeRlce 

KIM 

Kourou 

Kowarski.  Ray 

KT20  PelePrtW 

LA2GV 

LAN 

Ltfun  Eleetforacs 


86.100 

35 ,74.85.102 

* 

-47 

...   4,91 

27 

.  77 

77.78 

85 

34 

37 

77.76 

31 

65 

66.103 

11 

7ft 

11 

3l.6S.7S.7ft 

15.62.63 

9.86.103 

13 

65.90 

«4 

54 

26 

*3 

102 

66,102 

99 

47.48 

7ft 

64 

32 

64 

38,39.68 

M 

4,9.31 

77.81 

61 

81 

9 

26 

2ft 

26 

Bft 

78 

22,35 

64 

9 

11,18,36,7$ 

86 

91 

26 


Maiia  90  SqoakM  64 

Ma*com  2000 42,44  SSB  Electronics  i_T-33S  1 1 

Mantom  line  42  stubttf-<i\ick  26 

Moicom  KLD-150  42  rotnnitian  ,9,86,103 

msteor  sc&ttsr  4.22.91  telegrams  50 

MFJ  22.46  Telegrapher  60 

Minimum  Shift  Keying  .      77  Teletype 81 

Mn                        91  Ten-Tec  Corsair  H       .    .  99 

modeK 6S  The  Cloy  eland  Hamnet ,     102 

Moda-L                           84,85  The  DX  Bulletin   .      ,  100.102 

ModeS   ,  ...  i  65  The  Technology  Dictionary  27 

MoondOOrtC*  4  Tiare  Publications  47 

Morse  code                   50.99.103  (ortikl  4473.74 

MS  DOS  81  Toshiba  S-AU3  31 

N4HY,  Bob  McGwier  76  iraflK  handling 86 

N4HH.  Ralph  Haller  9  Transmissjofi  Line  Tranlonners  27 

HA5E,  Urry  LedUw  102,103  TranaPqiar  aid  trek  102 

Naval  Electronics  31  iranweitof  1 1 ,7ft 

NBFM  77,78  lropospn*nc  m&v»    .  4 

N**r  England  DXCC  Dinne?  .  65  TV                                                     14.1 5.47.64.S6.90 

np-oMfc  103  twnpaaaband  47 

HormKonai  91  tworrMun                                    12.26.32,64  91  103 

Novice  986.103  unrlad  Kingdom  103 

Nomc*  Enhancanwit  9».99,103  Lm>ted  States                                               50  !00  101 

OAR  37  untenna  3132 

OH2SH  65  UOSATOSCAR-a  ftft 

OrwH^Tscti  16  VElSH.RonHesafer  102 

OS9  61  vertical  antennas  32 

OSCAR  64  V188KPO  90 

Ofcanocaaor          .  66  vc-20  4ft 

PacXomm  13  Voaaa  65 

Paacai  86  VOU  74 

PC-XT  61  VPZML.ChodHvns  ftft 

PCa  7ft  VSWR                                                         16.32  35  42  47 

Persnaa  22  W3FOJ,  Edward  Moi  47 

Pew  i  island  66  W3MQT  &nC4son  66 

PHASES  64.46  W3IW1.  TomdaA  71 

Phaaa3C  64.66  WhYl  Fred  Mna  103 

Phenu  Richard  90  W6GO.  Jay  QBrien  102 

PK-232  56,81  W6ZH.  Pole  Hoover  99 

Plan(ronics  heaoser  13  W7PMOrail1  BenneM  9 

preampiriiers  75.76  W7XU.Artis&  Thompson                            26 ,32**2, 62 

OMODEM  81  W9DKCC  Mailing  66 

CRN  77  WA3AJR,  MarelLeaveyMO  Si 

OST                                                13,42,44.83,81,102  VVA40SY.  Date  Helheringlon  77 

Radio  Eiecii'onics  9  WA5ZJB.  Andy  MacAllister  64 

Radio  Frequency  inierference  27  wall  charger       36 

Reach    .                                    27 .20.34,78  WAS  nets  102 

RFchoJta  73  WflftRQH,  Bnan  Udyd  77 

R  lb  Cafla  slotted  antenna  6ft  W86VGE.  Mike  Bryce  73 

HIT  .      .  47  Wah&ter             ...  TOO 

RSQB  26,86,78  WE  FAX  46 

RTTY                                              47,48, 77,81, 66.101  WMletn  Umon  50 

SB-200  20  WWW  Systems  Engineering  3l 

SO-239  connectors  42  WWV  22.81 

Southern  Cai  DX  Cluti  AS  XP600  Expert  MSX  61 

Somhwealern  Ball  8  XFU22H  77 

ipectrurn  anatyter  *6  Ya*iu290  13 

vporadcE  4  91  Yankee  Clipper  Contest  Oufi  85 
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Cleveland  Inatituti 
of  Electronics 


C1E  is  the  world's  largest  independent 
study  electronics  school.  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes*  Pro- 
grams accredited  and  eligible  for  VA 
benefits. 


Cih   Cleveland  I nvitlute  i*t  Electronic* 
lb    1776  East  \hh  Sr  ,  Clevetaiid,  Ohio  44114 

YES!  [  want  SO  ijci  sr.irml  Sen  J  me  my  CIE  schiiul 
catalog  including  details  about  ih*  Associate  tVyrcc 
pruRram. 


Print  Name 

Address 

City 

Age Area  Code /Phone  No.. 


Scute. 


Apt 

Zip- 


Cheek  box  for  CI-  Bulletin  on  Educational  Benefit* 
□  Vcieran     Q  Active  Duty         MAIL  TODAY! 

AAR88 


Bring  things  down  for 
safety  and  convenience. 

Never  eWmb  your  tower  again  witn  this  elevator  system 
An  tennis  and  rotator  mount  on  HAZER.  co*npiet»  System 
1  rams  lower  in  vertcJe  upright position  Safety  Joe*  system 
operate*  while  raising  or  towering.  Never  can  tail 

Complete  tut  includes  win cA  1 00 ft  of  cable,  hardware  end 
instructions  For  Rohn  20  and  25  G  Towera. 

Hazer  2  -  Hmwrf  duty  alum.  1 Z sq.  ft.  load  $»7  00  ppo\ 

Hazer  4-  Standard  alum,  a  sq.  It  toad  1213.00  ppd 

Hazer  4  -  Heavy  gal*,  steel  T6  sq  ft  load  1278.00  ppd. 

Bat  i  T  n  rust  bear  kng  T  8-2S  I  or  any  of  above  $49. 50  ppd. 

KEN  PRO  Antenna  Rotors 
KFM0Q     11  sq   H  Azimuth  Rotor 
KR-6Q0    19  sq  ft  Azimuth  Rotor 
Kfl-2000    27  aq.  ft.  Azimuth  Rotor 
Kfl-5400    AZ-ELStttelHteflutor 

Send  for  free  detalta  of  aluminum  lowers  specifically 
engineered  lor  use  with  the  Hazer, 

Satisfaction  guarantied.  Call  today  and  charge  to  Visa. 
MuterCturga  or  mall  chack  or  money  order. 


GLEN  MARTIN  ENGINEERING  INC 
Rfe  3  Be*  322 
SoonviJle  Mo  65233 
316-882  2734 


$214  95  ppd. 
ij>99  95  ppd 
$549,95  ppd. 
$399  95  ppd 


CIRCLE  157  OH  READER  SERVICE  CARD 


CtftCLE  72  ON  READER 


CUSTOM  EMBROIDERED 

QUALITY  HAM  HATS 

7 


s  /« 


Display  your  name,  call  and  hometown 

on  our  top  quality  summer  mesh  cap 

with  whit©  seamless  front  end  matching  bill 

They  come  in  royal  blue,  red  &  brown  with  matching 

color  thread 

WINTER  CORDUROY  also  available 


95 
ea 


in  red  &  navy  blue  with  white  thread  O 
Please  send:  first  &  last  name  (max.  14  Itrs) 
call  (max,  6  Itrs),  city  &  state  (max,  14  Itrs) 

BE  SURE  TO  INCLUDE  COLOR 

Send  Check  or  Money  Order,  Plus  $3.00  Shipping 

and  Handling  Per  Order.  Add  25c  for  each  add*!  cap  ordered. 

ALLOW  3  TO  5  WEEKS  FOfl  DELIVERY  MO  RESIDENTS  ADD  5%  SALES  TAX 

WE  WELCOME  INQUIRIES  FROM  CLUBS 


P  O  6cm  «76  *  Severn*  Pa*  MO  21145 


K2RAG  Antenna  Products 

PERFORMANCE  +e 


New!  Improved! 
K2RAG  Balun  $29.95 


rag i  TA.sorTSbaiancwjayw 

RA&4  tAqOtVZQO&flVKHf  TWO 

■  Broadband  Q5lo  »  MMr  one  fcaajn 

sl  bands 


Mew!  K2RAG  All  Band 
Linear  Resonating  Sloper 

Mode*  rag  lRS 

e  eon  long  taagyjatfiew  easrto 
•  Mprrept  MtpoMr 
eCorte^jcme  aw  age  3-30  Mhj 


rC 


e  3000  nx  PEP  faang 


Karid&OOk  of  Ham  FuMta  *  ntewma.  oho  avaia&te 

for  $4.95  rx  FR££  il  you  on*»f  product  now 
RAGOflO 

RAG-O40 

1 0dav  money  back  gunraniee  Dealer  tfttHunes  irtvUed  RAG- 020 

Please  send  efteefc  at  money  order  Ada  $3.00  fa*  HAG-D1  b 

postage  ftnd  handling  Visa  MC  niso  accepted  RAG-D10 


*  ComrwM  Quarry 

K2RAG  Balun  Maichea  Dtpales 


an 

6T 
33 


ltd 

BO 

« 

20 
10 


STO95 

$43  96 
$4396 

SAags 


■'30  years  e 

Antenna  Systems  Inc. 
14465  SWHazelhiHDR 
Tigard.  OR  97224  U.S.A. 
503-684-5350 


SUPER  IC0HBP-7St  13.2 

volts,  900  ma,  double  the 

capacity  of  the  Icom  BP-7, 

5w  output 

SUPER  ICOM  BP-6S,  9  6 

volts,  1200  ma.  50%  more 

capacily  than  the  Icom 

BP-B 

Both  are  base  charge  only. 

8P-7S  or  BP-8S  S65  00' 

Exact  replacement  FNB-2  Nod  pax*  for  YAESU 

FT404fl-"207R'20BR  with  case  S24.M" 

hssVtissT} 

iMNOirm-n  12510'  kmW-1 

Ue«oo«:  PB-25H,  PS  26  $27  00'  Icom  IP  S  SQOrw)   S26.00* 

'Add  S3  shipping  &  handlmg  GT  rt?$irjrjnr$  add  7Vs%  tax 

Complete  line  ot  NICAD packs  for  Icom,  Kenwood, 
Tempo,  Santec.  Azden,  Cordless  Telephones,  Alka- 
line, Nicad.  Mercury  and  Lithium  Cells.  All  battery 
packs  include  a  1  year  guarantee.  Commercial  Radio 
Packs  also  available. 

'Write  or  call  today  tor  a  complete  catalog." 
Dealer  inquiries  invited 

JsUPORIPHCtf  inc. 

149  Palmer  Road  •  Southbury.  CT  06488 

(8001  634-8132 
In  CT  (203)  264-3985 


CffiClE  M  ON  DEADER  SERVICE  CAM 


•  SUPERSCAF • 

(A  Switched-Capacitor  Audio  Filter) 


out 


■ 


SuperSCAF  Is  a  versatile  switched  capacitor  filler 
for  climirialifig  inlcrf«rcncp  and  noiw  on  CWr  SSB 
RTTV,  AMTOF,  PACKET  and  other  narrow  band 
modes.  Rxtrtmdy  steep  filler  ikirts  itmow  adjacent 
clutiei-  and  notse  to  enhance  weak  sijpiaL  feceptloo  and 
greatly  increase  inletiigibility  and  listening  cmnfoft- 

SuperSCAF  incorporate*  a  switched  -capacitor 
liandpasa  filler,  an  economical  implementation  of 
digital  filler  technology.  Extreme  sharpness,  stability 
accuracy  and  complete  freedom  from  ringing  charade 
iae  this  design  approach.  Bandwidth  is  adjustable  from  a 
minimum  of  30  Hz  to  a  maximum  of  3700  Hz,  allowing 
op t i mum  passband  tailo ri  n g  u  nder  wi d t:  \ y  va  ry nig  condi  - 
luinv  Skirl  slope  is  150  dB  per  oclavc  [about  twice  as 
sleep  es  a  Rood  crystal  filler),  unci  stopband  atlenuah'oti  is 
al  le»5T  51  dB.  SuperSCAF  is  connected  viq  (he  receiver  k 
Speaker  or  headphone  output  and  provides  1 .5  Walts  to 
drive  a  32  In  6  Ohm  speaker.  SuperSCAF  operates  from 
105  to  1 30  VAC. 

SuperSCAF  is  available  as  an  easy  to  assemble  kit. 
No  adjustments  calibration,  or  test  equipment  are  re- 
quired The  kit  can  be  complcJfd  by  mo**  builders  in  one 
or  l  wo  evenings  SuperSCAF  is  available  for  5 1 29  95  plus 
S  7  00  shipping  and  handling-  Order  from  AFtronics,  Inc  , 
PO  Box  7&5  Longwood  FL  J27S2  0785  Florida  resi- 
dents should  include  state  sales  tax 

AFTRONICS,  INC. 

P,0.  BOX  785 

LONG  WOOD,  FLA  32752-0785 
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CIRCLE  122  ON  READER  SERVICE  CARD 


CIRCLE  25 1  ON  READER  SERVICE  CARD 


ARTER  'Nf  BUY 


QSLs  TO  ORDER,  Variety  of  styles,  cot- 
ore,  card  stock.  W48P0  QSLs.  PO  Drawer 
DX,  Cordova  SC  29039.  BNB260 

THE  DX'ERS  MAGAZINE  Up  lo-date,  i^ 
formative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD, 
DXCC  Honor  Roll  Certificate  2-4.  Send  for 
free  sample  and  subscription  information 
today.  PODrawOf  DX.  Cordova  SC  29039. 
SMB281 

LEARN  CODE  on  your  IBM-PC  {or  com- 
patiOie)  Or  Commodore  C64/128.  CODE- 
PRO  lakes  you  from  no  knowledge  to  pro- 
ficient copy.  $10  plus  $2  S&H  Specify 
computer  TRIO  TECHNOLOGY,  Dept 
861,  PO  Box  402,  Palm  Bay  FL  32906 
BNB490 

POST  CARD  QSL  KIT  Converts  post 
cards,  photos  lo  QSLs'  Stamp  brings  cir- 
cular K-K  Labels,  TO  Box  412.  Troy  NY 
T2T81-0412.  BNB498 

COMMODORE  REPAIRS.  .  . 
COMMODORE  CHIPS  COMMODORE 
PARTS  See  our  display  ad  in  this  issue 
for  details  THE  COMMODORE 

DIAGNOSTICIAN"  An  absolute  invalu- 
able tool  for  fixing  your  own  Commodore 
64/1541  disk  drives,  ft  diagnoses  72  vari- 
ables and  tells  you  what  chips  are  faulty 
Many  other  features  also.  S6.95  ¥  S1. 
UPS  Kasara  Microsystems,  Inc..  38 
Murray  hilt  Drive.  Spring  Valley,  NY 
10977,  1-800-248-2983  (Nationwide)  Of 
91 4-356-31 3t  BNB529 

SUPERFAST  MORSE  CODE 
SUPER  EASY  Subliminal  cassette,  S10 
LEARN  MORSE  CODE  IN  1  HOUR 
Amazing  new  supereasy  technique,  $10, 
Both  $17  Money  back  guarantee.  Free 
catatog  SASE  Bahr,  Dept  73-2,  2549 
Temple,  Paimbay  FL  32905.  BNB531 

SB-220  OWNERS!  — Enhance  per- 
formance— add  new  features,  1 1  step-by- 
step  mods  which  include  tuned- 
mput  6-  and  160-meter  operation,  heavy- 
duty  power  supply  mods,  full  OSK  opera- 
tion, solid-state  bias  control,  and  many 
more.  Source  of  parts  included  One  time 
50%  rebate  for  new  mods  submitted  and 
two  free  updates  to  pages  of  teen  into  on 
the  3-500Z-  Order  today— S10  per  copy 
plus  $1  postage.  SASE  for  info,  Bob  Ko- 
zlarek  VVA2SOO.  69  Memorial  Place,  Elm- 
wood  Park  NJ  07407.  BNB581 

WANTED:  Lafayette  PrtvaCom  3C.  S25. 
625,  or  GE  5A13B.  RADIO.  2053  Mohave 
Dr.,  Dayton  OH  45431 .  BNB589 

MARCO:  Medical  Amateur  Radio  Council, 
operates  daily  and  Sunday  nets.  Medically 
oriented  amateurs  (physicians,  dentists, 
veterinarians,  nurses,  therapists,  etc  J  in- 
vited to  |OirL  For  information,  write  MAR- 
CO, Box  73+s.  Acme,  PA  IS8I0  BNB61 2 

WANTED:  Equipment  and  related  Items 
The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc.,  is  a  non-profit  organization, 
granted  50 1(c)  (3J  status  by  the  IRS.  incor- 


porated under  the  laws  of  the  State  of  New 
York  with  the  goal  of  using  the  theme  of 
Ham  Radio  to  further  and  enhance  the  ed- 
ucation of  young  people.  Your  property 
donation  would  be  greatly  appreciated 
and  acknowledge  with  a  receipt  for  your 
tax  deductible  contribution.  Please  con- 
tact VVB2JKJ  using  the  call  book  or  tele- 
phone 516-674-4072  24  hours,  seven 
days  a  week.  Thank  youf  BNB621 

-^ — 

WRITTEN  EXAMS  SUPEREASY  Memo- 
ry aids  from  psychologist/engineer  cut 
studylime  50%  Novice,  Tech,  Gen:  S5 
each.  Advanced,  Extra:  $10  each  Money- 
back  guarantee.  Bahr,  Dept.  73-2,  2549 
Temple.  PaJmbay  FL  32905.  BNB624 

HOMEBREW  PROJECTS  LIST    SASE 

VVB2EUF,  Box  708,  East,  Hampton  NY 
11937,  BNB626. 

DEAD  BATTERY  PACK???  NiCds/ln- 
serfs/Rebuilding.  Replacement  inserts, 
less  wires/plugs:  fCOM  BP2  $17.95. 
BP3(Std.)  $1695.  BP5  $23.95,  Kenwood: 
PB24  $19.95,  PB25/25H/26  $24.95. 
Tempo  SH27QmAh)  $21.95, 
SI  .2.4.5T15{450mAh)  $22.95.  Azden:  300 
$1995  Ten-Tec:  2991  $24.95.  Sanfec: 
144  w/plug  $21,95,  Yaesu;  207/208R  (w/ 
case)  $23,95,  For  rebuilding;  add  $3  lo 
install  in  ICOM-Kenwood.  Motorola,  GE. 
Phone  packs,  others;  SASE  quotes/info 
In  PA  add  6%.  Add  $2  S&Hforder.  CU- 
NARD  ASSOCIATES,  R.D.6  Box  104. 
Bedford  FA  15522.  8NB628 

R-390A  RECEIVER:  $115.  electro n.cally 
complete,  reparable.  (Government-  re- 
moved meters,  operation  unaffected),  R* 
390 A  parts:  Info  SASE,  CPRC*26  Man- 
pack  Radio,  6  meter  FM,  with  antenna, 
crystal,  handset:  $22.50.  $42.50fpair, 
S97,50/snc  H-251  Military  Communica- 
tions Headphones:  $7.50.  Add  $4.50/ 
piece  shipping.  $9  maximum,  except  R- 
390A  shipped  collect.  Baytromcs.  Box 
531,  Sandusky  OH  44670,  BNB649 

AMATEUR  RADIO  STAMPS  for  collec- 
tors. Israel  $5.  Luxembourg  $1.50.  Send 
SASE  for  complete  list  to  Phil  Sager 
WB4FDT,  126  Whiting  LarteT  West  Hart- 
ford CT  061 19  BNBSSi 

ROSS  $$$$  NEW  SPECIALS:  Kenwood 
TS-440S/WAT  $1009.90,  TM-751A 
$???.90>  TM-221A  5354.90,  TS-140 
$764,90  TM-2430A  S379.90  TR-851A 
$604,90  AEA  PK-64HFM  $169  90  ICOM 
JC-36A  $349.90  IC-04AT  $374,50  IC-290H 
$496,90  IC-781A  $5939.90  MICRO  2AT 
$274.90  Yaesu  FT-73RTT  $275  90  FT* 
726R  $789  90  Ail  LTO.  Phone  or  send 
SASE  tor  pricing  on  popular  items  Over 
8772  ham-related  items  m  stock  tor  imme- 
diate shipment  Mention  ad.  Prices  cash, 
F.OB  Preston  We  close  at  2:00  Satur* 
days  and  Mondays.  ROSS  DISTRIBUT- 
ING COMPANY,  78  South  State.  Preston 
ID  83263  2OB-652-O&30  P.O.  Box  234. 
BNB6S4 

TEN-TEC  ARGONAUT  WANTED  Slate  s/ 
n,  condition,  accessories.  Rod  Sharp 


N5NM<  Box  2169.  Santa  Fe  NM  87504; 
505-988-2305,  BNB660 

ATLAS  350-XL  WANTED  State  sin.  con- 
dilion,  accessories.  Rod  Sharp  N5NM, 
Box  2169t  Santa  Fe  NM  87504;  505-988- 
2305.  BNB661 

'HAM LOG  COMPUTER  PROGRAMS 
17  modules.  Full  features.  Auto-logs,  7- 
band  WAS/DXXCC.  Apple  $19.95.  IBM, 
Kaypro,  Tandy,  C-128  $24.95,  KA1AWH, 
PB  2015,  Peabody  MA  01960.  BN8666 

K1BV  DX  AWARDS  DIRECTORY  com- 
plete rules  for  over  BOO  certificates,  200 
pages,  $14  Postpaid,  Ted  MeNnosky.  525 
Foster  St.,  South  Windsor  CT  06074* 
2936,  BNB672 

"QSLs  &  RUBBER  STAMPS— TOP 
QUALITY!  States,  World  Maps.  USA. 
Keyh  Shuttle,  Globe  QSLs  Report  Form 
Rubber  Stamps  More!  Samples  SI.  (Re- 
tundable  With  Order).  Ebbert  Graphics  D- 
7,  Box  70,  Westervilie  OH  430er" 
BNB675 

SOLDERING  STATION  and  TOOLS  Eu- 
ropean and  American  Free  catalog. 
Robert  W.  Mink  Import-Export,  Box 
6437S,  Fair  Haven  NJ  07704,  201-758- 
838B.  BNB682 

^^^^^^^— ^^^^^^^— ■ 

CODE  PROGRAMS.  Apple/C-6*  1 28  37 
Modes.  Graphics.  Lessons,  Wrdprcsr, 
Menus  LARESCO,  POB  2018-ST, 
Calumet  City  IL  60409  312-891-3279. 
BNB689 

EASY  CODE  By  the  Old  Master.  90  min 
Learning  tape  $7,  60  mm  Practice  tapes 
$6  each,  any  speed.  Specify.  Add  $1  S  & 
H.  Write:  The  Old  Master.  Box  29013,  At- 
lanta GA  30359-001 3,  BNB690 

101  +  CODE/THEORY  EXAM  PASSING 
TIPS   $1  PLUS  SASE.  Bahr.  Dept  73-2, 
2549  Temple.  Paimbay  FL  32905 
BNB691 

CALLSIGM/NAME  BADGES.  Snazzy  and 
Unique.  SASE  FOR  PRICE  LIST. 
BADGES.  P.OB.  637,  Louisburg  KS 
66053.  BNB693 

MANUALS  for  test  equipment,  1000s  in 
stock.  Write  lor  availability  and  price. 


Number  32  on  your  Feedback  card 

JBM,  706  T  Hag ven  hurst  #2078,  Van  Nuys 
CA91406.BNB695 


INDIVIDUAL  PHOTOFACT  FOLDERS  *1 
to  #1400.  $3.  #1401  up.  $5.  Sams  Books, 
$6.  Postpaid.  Allen  Loeb,  414  Chestnul 
Lane,  East  Meadow  NY  1 1554.  BNB696 

CHASSIS  AND  CABINET  KITS  SASE; 
K3IWK.  5120  Harmony  Grove  Road, 
Dover  PA  17315.  BNBB98 

CALL  SIGN  BADGES:  Custom  license 
plate  holders.  Personal,  distinctive  Club 
discounts.  SASE,  WB3GND.  Box  750. 
Clinton  MD  20735.  301-248-7302. 
BNB699 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^™ 

WANTED:  Military  radios  and  related 
equipment  circa  WWII-  Collections  or  sin- 
gle items,  KAlGON,  617-396-9354  or 
write,  501  Mystic  Valley  Pkwy..  Medford 
MA02155BN8700 

HAM  RADIO  SOFTWARE  for  IBMs  and 
compatibles.  HAM-LOG"  logs  your 
OSO's.  sorts  and  searches  by 
call.  date,  etc.,  and  prints  your  QSL  card 
mailing  labels  $10.  "HAM-CODE"  sends 
you  random  code,  or  type  in  letters  from 
the  keyboard.  You  select  the  speed  and 
tone.  $10  "HAM-AWARD"  tracks  your 
progress  toward  DXCC,  WAS,  WAC,  and 
COUNTRY  HUNTEflS  awards.  $10. 
"HAM-CLOCK"  displays  a  full  color  world 
map  and  gives  you  the  time  m  major  c ities 
Shows  the  edge  of  night  and  the  time  in  all 
time  zones.  Color  monitor  required  $10, 
QUEST  ELECTRONICS.  938  SANNOCK, 
DENVER  CO  80204.  303-623-7700. 
SNB704 

BUSINESS  OPPORTUNITY:  Profitable 
communications  business,  CB/HAM 
sales  an<S  services.  23  years,  high  return, 
large  and  faithful  following,  Long  Island 
NY,  Owner  retiring  518-423-3614. 
BNB705 

QUALITY  QSL  CARDS  and  rubber 
stamps.  Send  39c  postage  or  SASE  for 
samples.  New  stock  designs  or  custom 
cards  from  your  blacking  artwork.  Sandot- 
lar  Press,  PO,  Box  30726,  Santa  Barbara 
CA93130.BNB706 

PACK  RADIO  AMATEUR  Announcing  a 
new  heavy  duty  C-64  Commodore  re- 
placement power  supply  especially  lor  the 


I 1 

Barter  N'  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

Z2  Individual  (noncommercial) .  ♦ , 25^  per  word 

Commercial  . ,  *  *  ♦ ♦♦»....,« 60c  per  word 

Prepayment  required.  Count  onfy  the  words  in  the  text.  Your  address  is 
free.  73cannol  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser  Liabiirty  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue  Please  print  clearly  or 
type  (double  spaced}. 
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I 
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No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date. 
Make  checks  payabie  to  73  Magazine  and  send  lo:  Barter  'N*  Buy, 
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PACKET  RADIO  AMATEUR.  The  new 
higher  amperage  output  will  NOW  allow 
for  24  hour  continuous  "  Packet" "  opera- 
uon  without  voltage  change  or  failure 
which  the  existing  unit  can  succumb  to. 
This  heavy  duty  powef  supply  also  nas  a 
heavier  heal  sink  and  is  an  exact  physical 
replacement  Tor  the  Orignial  unit  Over 
52%  ol  Commodore  64  failures  can  be 
directly  t elated  to  I  he  original  power 
supply  S27  95  plus  S3  UPS  shipping 
Kasara  Microsystems,  Inc  ,  36  Murray 
Hill  Drrve.  Spring  VaHey  NY  10977,  VBO0- 
24fra983  (Naironwide)  or  914-356-3131. 
BNS707 

DRAKE  TR-3  XCVR,  W.  P/S  $365,  Drake 
RV  3  $85;  HaJicraiters  SR-46  6U  XCVR, 
S50:  Hitachi  C  B .,  SIC.  Klaus  Spies. 
Lock-box  48185.  Niles  IL  6O5480165 
BNB708 

ROSS  SSSS  USED  April  SPECIALS:  TS- 
820S/WCWFL  554990,  AT-200  Si  19,90. 
AT-130S1 19  90  MC-85  $94  50  Yaesu  DO 
200  $59.40.  FP-707  5109.90.  FC-901 
$169.90,  FT-221  S22SSQ,  FFMQ1SD 
$349  90,  SWAN  102BX  $45990,  Phone 
or  send  SA5E  tor  used  items  list  Over 
8.777  MEW  ham  items  in  stock.  Mention 
ad  PRICES  CASH,  FOB  Preston  We 
close  at  2  00  Saturdays  and  Mondays. 
ROSS  Distributing  Co.,  P,0.  Box  234,  78 
Soulh  Street.  Preston  JD  03263.  208-852- 
0830  BNB709 


WANTED;  Sony  330K  (with  tape 
recorder),  320K  (without  laps  recorder) 
and  Sony  CRF1  receivers.  Please  call 
MalhewWotf  at  713-871 -9000  BNB710 


KNIGHT  VTVM  Model  KG-625  need  ro- 
tary seleciorswilch,  or  parts.  R.  Flynn,  220 
So  Lomita  St >f  Burbank  CA  91506. 
BMB71 1 

NOVJCE/TECHMICIAN  BOOK  'Basic 
Guide  to  VHF/UHF  Ham  Radio* '  Is  a  great 
introduction  tor  the  beginning  or  pros- 
pective repealer  operator  on  the  2M/ 
W70CM  bands.  Covers  propagation, 
equipment  operation,  antennas,  repeater 
activities  and  procedures,  contests  and 
awards.  $6  95  \  $1  PH  86p  Request 
signed  copy  Send  SASE  lor  flyers, 
Ed  Noll  W3FOJ.  Books  and  Antennas, 
POB  7SChalfoniPA  16914  8NB712 

NEW  ANTENNA  DESIGN  design  delivers 
30dB  gain  over  a  dipole  on  80-10  Meters. 
Complete  plans  £5  Postpaid  Brochure: 
Si-  KR2F,  R  Christie,  P.O.  Box  69. 
Queens  Village  STN.,  Jamaica  NY  11 428. 
BNB713 

INTRODUCING  HAM  KIT/64  For  the 
Commodore  64/128,  This  completely 
menu  driven  disk  contains  CODE  WAS- 
TE R/64  a  complete  and  versatile  code 
practice  program,  with  CPO  that  recog- 
nizes a  direct  code  key  connection  at 
joystick  port,  flexible  speed  adjustment, 
single  or  group  character  tesimg,  optional 
Farnsworth  method,  instructions  includ- 
ed. Also  on  disk  ANTENNA  TAPEMEA- 
SURE  a  informative  and  comprehensive 
antenna  construction  aid  with  graphic  il- 
lustrations, line  of  sight  calculator  and 
much  more.  And  as  a  free  bonus  a 
minimuff  propagation  program.  Send 
$19  95  (CA  add  6%)  to:  SOLAR  WIND 
SOFTWARE.  243  W   Harvard  Blvd   Box 


168,  Santa  Paufa  CA  93060.  805-525- 
3504.BNB714 

WANT  DRAKE  VFO  RV-75,  Meyer 
Minchen,  AG5G  1753  North  Btvd  .  Hoot- 
ton  TX  77099,  713-622-6161  (24  hrs) 
BNB715 

ORLANDO  FLORIDA  50  FOOT  ROHN 
25  Tower  with  tnoander  and  ham  3  rotor. 
$75,900  Also  includes  3  bedroom,  2  balh 
Ranch  Home,  1500  square  feet,  central 
A  if  /Heat,  2  car  garage,  fully  landscaped, 
sprinklers,  one  ol  Orange  County's 
Highest  Points  130  ASL  Minutes  from 
Disney  World/Epcot,  Pat  Paris  WD4LXN. 
6428  Undine  Way,  Orland  FL  32818  305- 
298-9424.  BNB7 16 

MAJOR  BRAND  HAM  EQUIPMENT  But* 
ter nut.  Hustler.  Larsen.  MFJ.  Mobile-Mark 
and  much  more.  For  information  call  Key 
Communications  ETC.  Inc.,  Berwyn  IL 
312-795^1314.  BNB717 

UNLOCK  THE  POWER  OF  YOUR 
HEATH  COUNTER.  I M  2400  Owners, 
easy  one  evening  kit  yields  two  decades 
greater  resolution  Measure  things  you 
thought  you'd  have  to  buy  another  counter 
for  You  won't  believe  the  difference. 
$12.95  for  fral  #1041  to  L&R  Distributing, 
P.O.  Box  4643,  Northbrook  IL  60062 
BNB716 

PACKET  PACKET.  Homebrew  a  $25  in- 
terface and  operate  packet  radio  with 
Commodore 64 or  128,  Information  packet 
and  schematics  $6.  Free  program  disc. 
Nona  Norman  N8CKS.  41991  Emerson 
Court  Elyna  OH  44035  BNB719 


C64  &  154!   I2v  CONVERSION  Power 

your  C64  &  1541  from  13  8vdc  &  have 
AC/DC  capability  (May  require  you  to 
use  the  exl  power  opl.  on  User-Port 
Hdwe  if  powered  by  tnt.  9vac  instead  of 
5vdc  line),  Power  Supply/Timebase  Kit 
$29  95  1541  D/D  opt  add  $9.95.  Assd 
w/D-D  opl,  $4995  (Simple  C64/1541 
mods  req'd).  12  00  S/H  C  Check/M.O  1o 
N7FAE.  P.O.  Box  373.  Bonanza  OR 
97623  BNB720 

■ 

1988  NORTH  AMERICAN  6  METER 
REPEATER  DIRECTORY  and  50  MHz 
S SB/Beacon  Directory  now  available. 
SIS  00  for  both  -  Postal  Money  Orders 
preferred  Harry  School  KA3B,  1606 
South  Newkirk  Street,  Philadelphia  PA 
19145  BNB721 

WANTEDDrake  R74  Receiver  Tony 
Ficarra,  144  Gladstone  Ave..  Wollongong, 
NSW  AUSTRALIA  2500,  BNB722 

BEAM  HEADINGS  FROM  YOUR  OTH 

to  over  1000  locations  worldwide'  Dis- 
tinctive Laser  Printing  with  your  call  and 
GTH  on  each  page  makes  a  handsome 
and  uselui  addition  to  your  desktop.  Send 
call.  OTH,  and  check  for  $4  95  to  C  Price 
WA4APL.  6521  Creekstone  Place.  Char 
lotle  NC  282T3.  BNB723 

MORSE  CODE  GENERATOR  for  PC/AT 
or  compatible  clones  All  speeds  from  i  to 
35  wpm.  7  tones  Data  for  720  minutes  ol 
copy  at  10  wpmand  hieuiihtiessuppfiedat 
no  additional  charge-  $12,  $2  s&h.  Tax 
7%,  Dallas  area  8%;  RAMTRQNICS. 
1609  Chamberlain  Dr.,  Carrbllton  TX 
75007.  BNB724 


IC0M  AND  YAESU  CL0SE0UT  SPECIALS! 

call  (800-262-3220) 

for  prices 


ICOM  IC -735 


YAESU  FT-757GXII 


BEST  RIG 

PRICES  IN 

USA! 


STORE  HOURS: 

MONTHRUFRI, 

9-6 

SAT.  10-4 


NORTHEAST  ELECTRONICS 

SUPPLY  COMPANY,  INC. 

P.O.  Box  R-A 

WHITEHALL.  PA  18052  USA 


L 


(Uif  Mltb    ittuh  rrxii ryr 


1I¥IF 


TEN -TEC    mr 


ICOM 


Auihorized 

HEATH 

Dealer 


IF  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also^  Early  TV,  Ham  Equip.,  Bootes, 

Telegraph,  40s  &  50s  Radios  &  more... 

Free  20-word  ad  each  month,  Dont  miss  out! 

Sample  -  Free,  6-Month  Trial  -  $10. 
1-Year:  $18  ($24  by  1st  Class).  Foreign  -  Write. 

A.R.C.,  P.O.  Box  2-E3r  Carlisle,  MA  01741 


271  ON  READER  SERVICE  CARD 


Amateur  Radio  &  Computers 

SI  02  0ti«nd  floid  -  flurting*  Ml  41433 

(3t3}U9»m9  fc  RAGCHEW 

(Ml  RtAldAftc*} 

(SCO}  722  5488  '  (800)  PAC-KITT 

(OrdtrUn»| 


"Looking  for  the  best  deal 


M 


CIRCLE  1 39  ON  READER  SERVICE  CARD 


V-/ 


Specializing 


Say  you  saw  it  in  73/ 


I  n 


Kantronicsand  AEA  Products 

Terminal  programs  tor  popular  computers 
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CIRCLE  103  OH  READER  SERVICE  CARD 


ALL  BAND  ANTENNAS 


MULTI  BAND  TRAP  ANTENNAS 


TRAPDlPOLES 

Uotfti  aarxss  Trap* 

1Q71VZ&4Q  2 

10715J20V40/BG  6 

1 0/1  SBOrtOJBC^  1  GO  8 


Pre* 


0*5 

D-S2 
D-56 

D-68 


TRAP  VERTlC  ALS-"SLOPERS*:* 
VS-41    tOrtSEWd  1 

VSS2    i^tS2a4O^0  2 

VS53    1QY1S20/40/8Q  3 

'Can  C*  J5«3  *<roJ  OOofe 


5S 

B2 
146' 


4ff 


4?   /        74  96 

73r      ^^J 


1^«anBrtafPert3t*yB 


MX  TRAP  ANTENNAS  a*  Read*  18  um  Facm* usem&td  -  CanmratQunMt 
kkSb  Mi  po**f  -  Gome*  con  pin  wrh:  Data*  Trapt.  Del  uca  certer  aorrmaef,  u 
pa  grandad  CcpperWaid  ant.  wire  and  End  mniaitn  Automate  Sand  Swiscn^g 
lira  uaafr  nunc  ra^md  -  Fof  al  TrartsfnintU.  Rece^m  A  TrgnfCfviK  Fw  a* 
&*  taftftnt  i«rts  al  tana  Wick**  rautiad  10  day  iwwi 


SINGLE  BAND  D1POLES     (Kit  form): 


Modal 

Bam 

Unglh 

Pier 

D  =0 

10 

Iff 

It7.» 

D-tf 

ts 

n 

fl.9£ 

QJO 

m 

3ar 

T19S 

EMQ 

m 

■x 

2*95 

D-BP 

»75 

IV 

2S  95 

Oiffl 

160 

260 

34.95 

Mudu  aaamiUr  iniirucbQns,  DaUw  tan*  wweetof . 
1*0*  StsfUid  Cowe^Wd  Artwma  ■«*  and  End  nsytttwi 


•Any  jingle  band,  or  Trap  interim  with  -Pro~8aJi*i" 

Cteluit  Center  Canrtctoc  Add  ta.OO  to  antenna  prlca. 

CO AX  C A  B  L  E :  f i  rciudes  Pl-259  cqa  nectar  on  each  end] 
T«»       Langltt       Wltfl  antenna  purctow        SedtflWV 
R&H     90"  SS0C  111  3S 

HfrS«     97  12JJQ  W* 

RG4     sr  aoi»  »» 

RG4       IV  33«  »* 

ALL  BAND-LIMITED  SPACE  ANTENNA 


oi 


t 


*  Stave  ^ammjiny  toreapat^i  itvt- 

ann  iMze  NO  mslasmfllS 
■  Parted  mastf1  tor  irw  Anlanna  Tuner 
«K>  tiaiflnMtf  line  Outpur 

*  HandBB  FtA  p&*w 

*  WMjrts  w9i  at  awafan. ' 


ONfT&l 

*  Wtffcl  ALL  Band*  150  Ufa  1Q  Heart 

*  Perfea  (or  ALL  CBsses  of  Amatui 

*  Install  u  Rai-iap.  Sopcf 

twM  V.  or  almost  any  configuration 
-ShertwwspfwdaKJiSSN*? 
tengf*  sen  sriy  70  fcaai 


to  nttal — NO  eOjuflnwitf  necessary 
INCLUDES  iO0  awtor  i&Qii  Fsedini 
Faadbne  can  be  staled 


frpperC^fCopOtrttefd) 

Hie,  (30%  copper.  ?C%  f*oh-iirengffi 

staai!  M0  tusi  wyi  no(  SffltH  iito  copper 


Model  AS  2  $49 J5  {U.S  Postpaid} 

DELUXE  CENTER  CONNECTOR 

*  NO  RUST  Bmrt  Temwiaft 

*  NO  Xmper  Wlrua  Used  - 

'MDMvMg 

-  But  *  Ltf-dwc,  Anway 
^  WNr  S&ZB  Rueptadai 

■  Na?4»  RJ  Ppaav 
^CemfM^SaawdtWHdwpdof  C€  1 

■  Easjr  EJdnwii  A^ustmentt  j^  gg 

*  CamnweaJ  Qualify 

"PRO-BALUN"  J»i 

-l:iFfirD|»a»s,BMmsSSk)piY5     $\?M 
'HandtesM  legal  pww 
•Broadband  3  to  35  Mta 

■  Lightweight.  Sealed  A  W&airwpforjf 

*  Deluxe  conn«!o*s  require  NO  soid€ftng 
« NO  junpef  w^es 
» I4r»rates  coas  &  Harmonic  rarJaMn 


5- 


fe 


r 


DELUXE  ANTENNA  TRAPS:        "    cmpwrsaaMft 

weatrwprooi'  •  Se*d  baa  tonnmals  -  M*rca&s  Fus 
ND  M"P«  -  NO  SddeftiQ. 


1  i;*' Danwla* 


3 


nera^gndOvoaiAn 

for  5-tand  l>^3o«a  A«. 

iaa.rxtnf. 


SEE  VOW  DEALER,  OR  OflOEB  0BECT  ROM  FACTORY. 

Afordtosfin^f/ftf"g>PM* 

VISA  /  MC  ■  give  card  #.  Exp  oate,  Signature 


SP1-R0  MANUFACTURING,  INC. 
Dept  105,  P.O.  Box  1530 


Dsater  (flojumas  ^»tf 


CIRCLE  134 ON  READER  SERVICE  CARD 


National  Tower  Company 

P.O.Box  15417  Shawnee  Mission,  KS.  66215 

Hours  8:30*5:00  M-F  Price  Subieci  to  Change  Wrtftom  Motice 


913-8888864 


ROHN 


25G 

2  SAG 2  &  3 

25AG4 

45G 
45AG3  4  4 

55fl 

TB3 

M2D0 

BX-40 

BX-48 

BX  56 

BX-64 

HBX4D 

HBX-48 

HBX-56 

H06X^40 

HDex-aa 


FREE  BASE  STUBS  WITH 
EACH  BX  SERIES  TOWER 

S5G.5Q 

166.00 
$73  50 


I  i  .  *  .  .  j  •  ■  a  ■  ■ 


10'  section 

model  2  of  3  (op  soctnn 

modal  4  top  section 

10'  section  „„ 

model  3  or  *  lop  ^eciion 
10'  section 

thrust  tearing  

10l  mast.  2  o  d 
40  self  supporting 
48' setf  suppeding 
56 'self  support^ 
64' salt  supporimg 
4D'salf  supponmg 
4B4se)f  supporting 
SfTselt  supporting 
40 'salt  supporting 
48  self  supporting 


i  m  *  i  »    ■ 


3/16EHS  500'  (ja^anirta  7 

1/4EHS  500"  garvaniiftd  7 

1.000  Foot  Also  Available  ■ 
HYQAlNrTCLCK  AHTEHMAS 
HF  AMTBtHAt 


6  sat 

6  SQ.1t 
6  sq  tt 
6  sq.tt 
10  sq.1t. 
10  sqstt 
10sq.lt 
18  sq  ft 
18  sq.1t 
+ 

strand 

strand 

Call  lor 


...  i 


r  i.  ■  *  ■ 


■ 


i  +-I 

PRICES 


Si  33  00 
113600 

SI  66. 50 
S56.2S 
St350 
$196  00 
S25O.0O 
1334.50 
S<31  50 
$226.50 
$306.00 
$392  50 
$284  50 

$384.50 

S40.00 
$50.00 


TH3JRS 

TH5MK2S 

TH2UKS 

TH70XS 

TH6DXX 

EXP  14 

QK710 

103BAS 
105BAS 
155BAS 
20SBA5 

MS 
7-2S 
7-3S 

1SHTS 
14RMQ 

T8VS 
12AVQS 
14AVQ/WBS 
18AVT/WBS 

18T0 

2B0QS 

5B0OS 


3  etement 
5  dement 
2  element 
7  element 
conversion 


■  Jumor  ThunderWrd 

ThundefDtfd' 

Thunder  bird' 

Thunder  bird' 

Ml  10  TH7DXS 


-  ■  -     .-..--.. 


*,.-.,,.    -T     ,     . 


P*    ■¥»■■*■■    ■* 


Explorer  14  I  riband  beam 
30/40  M  conv    Exp  H 


+ 
* 


*-■--*--  ■- 


■  i    r  T  W  T 


'Long  John'  3  etement  10  mtr 
Long  John  5  element  10  mtr 

long  J  Dim'  5  elemeni  15  mtr. 
Long  John'  5  element  20  rrrtr. 
Discoverer  rotary  dipole  30/40m!r 
Discovefer'  2  *tem.  40  maief  beam 

converts  7'2S  to  3  atom   beam 


and 


O 


i   i  .  *■  **m  m 


'Hy- Tower'  10  thru  80  meters.  . 
root  mt  kit  lor  12  AVQ.14AVQ 

18ATV/WB 

base  loaded,  10  thru  90  meters 

tra{»  vertical  10  inm  20  meters  ...... 

trap  vertical  10  thru  40  meters 

trap   vertical    10    thru   80   meters 

Haalband  OwMets 
portable  tape  dipole  10-80  meters... 
trap  doublet  40  and  80  meters  .  .  . 
trap  doublet  10  thru  80  meters. 
AJiTBMAt         Beau  *  vertkah 

2  meter  3  etemefrt  beam.... 

2  mattr  5  element  beam 

2  mater  8  element  beam..., 

2  mater  14  element  beam 

4  element  6  meter  beam 

calinear  gam  vertical  138-174  MHz.. 

cotinear  gain  vertical  220  MHz 

ccamear  oam  vertical  430-470  MHz 

base.  2  mtr  ground  pine  3  dB 

VHF  4  UHF  MoMei 
tigerglass  2  mrr   6dB  gain  3/874  mT 
Hy  Ban  dor  2ml r  6dB  gam  3/8-24  mt. 

HyBander  2  meter 

territe  Datum  tor  10-80  meters   

OSCAR  LMK  AMTOiKA 

70cm,  435  MH|  , 

Complete  Oscar  link  system  . 


VHF 
23BS 
258S 
28  BS 
214BS 
64BS 
V-2S 
V-3S 
V-4S 
GPG2A 

HR144GB1 
HB144SRI 

HB144MAG 

215S 
218S 

CUSHCRAFT ANTENNAS 


o 

IL 


o 


AP8 

A3 

A743 

A744 

4218X1 

A4 

AV4 

AV5 

ARX2B 

ARX450B 

A144  11 

Al  47-11 

A14722 

Al  44-101 

A14420T 

215WB 

220B 

230WB 

3M9 

4248 

10-4CO 

154C0 

20-4C0 


8band  V^wave  vertical 
3  element  triband  beam 
7  &  10  MR*  add  on  kit 
7  S  10  MHz  add  on  M 
18  element  2  mtr,  28  B 


tor  A3 
Irx  A4 
boomer 


$139.30 
$216.00 

$74.50 

$74  50 
SI  01  ..SO 
4  element  (riband  beam $290-50 

$94.50 
$10100 

$35,00 

moo 

$47.50 

$47  50 

$128,50 


40-10  m|r.  vertical 

B0-10  mlr,  varticaJ  

2  mlr    •flmgo  Fianoer       ......... 

450  MHz     Rinoo  Ranoar*  -«„« 

144  MHz    11  m   VWF  ,., 

11  element  146-148  MHz  beam 

22  elemeni   Power  Packer'  

10  element  2  mtr    "Oscar' $50  bU 

20  element  2  mtr.   Oscar' $74.50 

15  element  2  rrrtr  "Boomer'      $fll  00 

17  dement  FM   Boomer' $^4.00 

144148MHz.  30  etemem 

19  element  2  mtr   "Boomer..... 

24  element  "Boomerr    . 

4  element  10  mtr.  'Skywalker* 

4  element  15  mtr    'Skywalker' 

4  element  14  MHz   SkywaJker 


j  a  *  *  «  ■ 


S216  0O 
$94  OQ 

$81. 00 
$106.00 
$121  50 
$270  00 


HtJSTLZft  ANTENNAS 


4BTV 
56TV 
SBTV 
ROTORS 

Alliance 
Alliance 
TELEX 

TELEX 
TELEX 


40-10  mtr   varlical $79  M 

8CH10  mtr   venical  $10500 

....    $124.00 


6  band  trap  vertical 
[107  sq  H.J 


.  ,  . 


ROTOR C 

2-18  & 
2  16  & 
1108 

119& 


HD73 
IM10 

AB40  TV.  3sq  It 
C04&-M  [6.5  sq  n  ] 
HAM  IV  (15  sq    it  ] 
T2X  [20  sq.  ft. J     ■ 

e^SSV1  4060  -  per  root   . 
6-20'     4090  -  par  root   . 
RGBU  Mim  ft  low  toss  foam  par  toot  - 

RG8U  Columbia  superflax  $31/100'  Of 
500    (or  


■ 


■  ■ 


$104.00 
$47  00 
CALL 
CALL 
CALL 
CALL 

$0.16 

$0.35 

$017 

$79.00 

$139,00 


wilde 


BC145XL.  $92.90 

16  Gh  10  band  programmable, 
built-in  delay,  review,  priority, 
memory  backup,  Ch  lockout . 
direct  Ch  access,  weather, 
track  tuning  AC/DC 


BC100XL 

$149.90 

1 6  Ch  9  bnad,  aircraft. 
keyboard  lock,  track 
tuning.  Itgnted  LCD 
display,  auto  search, 
auto  squelch,  scan 
deiav.  battery  hrw  in- 
dicator. Cd  lockqul, 
direct  Ch  access,  with 
AC  adaptor /charger, 
lentoem  v  caaa 


BC50KL 

BC70XLT 

BC100XLT 

BC175XL 

&C210XLT 

8C580XLT 

BC760KLT 

BC800XLT 

BC200XLT 


10  Cft  10  Band,  On  lockout.  PADtAGE  PfflCa+ 

wilh  tsatiery  pack  &  charger Si  24  90 

20  Ch  id  band  hand  held,  .    $159.90 

100  Ch  11  band,  hand  held,  aircraft  $169.90 
16  Ch  11  band,  aircraft.  AC/DC  .  $153.90 
40  CH  It  band,  wtainer.  aircraft  AC/DCS179  90 
100  Cn  11  band  mobile  weather,  air  $21990 
100  Ch  12  band  w/SOOMHz  mobile  $279.90 
40  Ch  12  band  800MHz.  AC/DC.  .  .$239.90 
200CH  12  hand  w/800MHz       .APRIL  DELIVERY 


..$319.90 

iei*i2  band,  800  MHz. 


TS2 

75  channel 
aircraft  &  weal  her,  Turbo- 
Scan"1  .  bank  scan  ling,  instani 
weather,  programmable,  accu- 
seek .  permanent  backup,  direct 
access,  with  AC  adapater,  DC 
cord  4  mobile  mt  bracket 


■  i   i  ■* 


TS1  . . , 

35  Ch  11  band 

crafl,  AC/DC, 


.    $229.95 
wealher  &  air- 


mh....  $21 9.90 

WITH  TURBO  SCAW*  pre- 
programmed  by  stale  lo  receive 

any  type  of  police  transmission, 
pius  instant  weather  programm- 
ed lor  all  50  stales  Turbo 
Scan*  scans  at  40  Ch  per  se- 
cond. PC  pOfper  cord, 

mn.,... .«<  $259,10 

Plus  hear  road  &  medical  ser- 
vices, &  amateur  radio 


RANGER 

10  meter  transceiver .  25  wau. 

can  be  programmed  to  split 
transceive.  SSS,  CWh  AM,  FM, 

programamblG  scanning,  tully 
aulomatic  noise  blanker.  2ViH, 
7¥*W.  11D 


AH 3 5 00 


$334.90 

ASTATIC 


D104  SILVER   EAGLE 
Chrome  plated  base  st 
Factory  wired  to  be  east 
relay   operation.   Ad|u 

modulation 

ETS  0104  SE 


$79.90 

arnatfui  aacropeoai 
-.vened  to  electronic  or 
!   gam   lor  optimum 

$99.90 


Same  as  above  with  end  oi  transmiston  '  flager  §eep 


MAXON....S26.95 

Model  49SA  -  49  MHz,  FM  2-WAY  RADIO 
hands  free  operation,  voice  activated 
transmit  up  to  Vi  mile.  Batteries  optional 

Mid  est $34.95 

same  features  as  49SA  except  uses    AA 
nicao  Patterns  and  comes  with  battery 

charg&r 


TENNA  PHASE  ■  POWER  SUPPLIES 

PS3  $!«-•• 

Outpu!  1 3.8V  DC  -  3  amp  constant  5  amp 
surge,  electronic  overload  protection  w/in- 
siant  auto  resel.  fuse  protected 
PS4  S1fl  90 

Fuliv  rerjotaied.  13  6  VDC  -  4  amps  con- 
stant with  surge  protection,  overload  pro- 
tection w.'instaM  auto  reset 

PS7    ,,,,,.. ,.1,iF.i»,*.....i.      .  h  ■    ■  a  -  t  ■  ■  * 

Fully  regulated,  7  amp  constant,  10  amp  surge  capacity. 

P*12  . -  ■  -  -  -  S34.90 

Fully  regulated.  10  amp  constant  13  amp  surge,  electronic  overload 
protection  w/mstam  auto  reset 

Fully  regulated,  25  amp  surge  capacity,  13.6  VDC,  20  amp  cons- 
tant, wilh  meter. 

PSJ5  , , $79.90 

Regulated  4. 50  5  VDC  25  Amp  constant  27  amp  surge,  instant  auto 
reset.  &ual  meter  Cor  current  &  voQage. 

Same  as  above  except.  35  amp  constant.  37  amp  surge,  adjustable 
from  10  lo  1b  veils. 


$24.90 
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Advanced  Computer  Control 
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In  our  continuing  effort  to  present  the  best  in 
amateur  radio  features  and  columns,  we've  de- 
cided to  go  directly  to  the  source— you f  the  reader. 

Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column 
and  are  also  listed  below.  These  numbers  corre- 
spond to  those  on  the  feedback  card  opposite  this 
page.  On  the  card,  please  check  the  box  which 
honestly  represents  your  opinion  of  each  article  or 
column. 

"What's  in  it  for  me?"  comes  the  cry  from  our 
faithful  readers.  Beside  the  knowledge  that  you're 
helping  us  find  out  what  you  like  (and  don't  like), 
we'll  draw  one  feedback  card  each  month  and 
award  the  lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73, 

To  save  some  money  on  stamps,  why  not  fill  out 
the  the  Product  Report  card  and  the  Feedback  card 
and  put  them  in  an  envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while  you're  at  it,  You 
can  also  enter  your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  low  price  of  22  centsl 
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Number  34  on  your  Feedback  card 


INTERNATIONAL 


edited  by  Richard  Phenix 


Notes  From  FN42 

April  brings  such  important 
celebrations  to  so  many  that, 
although  religious,  they  demand 
listing  here. 

On  the  1st:  Hanuman  Jayanti 
{Hindu— Hanuman  is  a  guardian 
spirit,  helper  of  Rama);  Passover 
(Jewish)  begins  on  the  2nd;  East- 
er (Christian)  is  on  Sunday  the  3rd 
(10th  for  Orthodox);  Buddha's 
birthday  is  on  the  8th  (Buddhism); 
and  Ramadan,  the  month  of  fast* 
ing  (sawrn— the  Fourth  Pillar  of  Is- 
lam) begins  on  the  1 8th, 

Happy  New  Year  on  the  14th» 
Bangladesh!  And  Happy  Birthday 
to  I  he  Queen  (Denmark  on  the 
16th  and  the  30th  for  the  Nether- 
lands) and  to  the  King  (Sweden  on 
the  30th),  and  to  the  Emperor  of 
Japan  on  the  29th. 

Olher  days:  1— Youth  Day, 
Benin;  4— Independence  Day, 
Senegal  (and  on  the  18th  Tor  Zim- 
babwe) and  it  is  Liberation  Day, 
Hungary  (and  on  the  25th  for  both 
Italy  and  Portugal);  5— Arbor  Day. 
South  Korea;  6— Victory  Day, 
Ethiopia  (on  the  24th  for  Togo); 
7— World  Health  Day.  and  Wom- 
an's Day  in  Mozambique;  11— 
National  Heroes  Day.  Costa  Rica; 
12— National  Redemption  Day, 
Liberia;  13 — National  Day,  Chad 
(and  on  the  27th  for  Afghanistan), 
14 — Pan  American  Day;  15— Mili- 
tary Regime  Anniversary,  Niger; 
17— Evacuation  Day,  Syria;  and 
in  the  U.S.,  Secretaries  Week  be- 
gins; 19 — Republic  Day,  Sierra 
Leone:  23— St,  Georges  Day. 
U.K.;  25 — Anzac  Day,  Australia 
and  New  Zealand;  26 — Union  Day 
in  Tanzania,  And  Happy  197th 
Birthday  on  the  27th.  Mr.  Samuel 
F  B  —  ! 

Roundup 

New  arrangements  for  our  cor- 
respondents. The  wider  the  world 
coverage  in  73  International,  the 
less  space  available  to  any  one 
report. 

It's  unfair  to  ask  correspon- 
dents for  material  and  then  use 
tittle  or  none  of  iL  Beginning  with 
the  June  issue,  therefore,  any 
hamT  a  citizen  of  his  (her)  country, 
may  be  given  by  73  the  title  of 
foreign  correspondent  (one  per 
country,  with  exceptions)  and  a 
year's  subscription  in  return  for 
sending  to  this  column  three 
reports  yearly.  Present  corre- 
spondents can,  of  course,  contin- 
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ue  under  the  new  arrangement. 
73  encourages  all  to  send  in  the 
kinds  of  reports  seen  here,  but 
now  submit  them  for  possible 
purchase,  for  consideration  along 
with  all  other  non-  73  International 
material. 

The  three  annual  reports 
should  concentrate  on  short  items 
on  hamming  in  the  correspon- 
dent's country;  exciting  happen- 
ings (to  readers  in  the  US  and 
around  the  world),  new  technolog- 
ical developments  (packet,  for  ex- 
ample), new  and  changed  regula- 
tions, and  special  events. 

Do  not  submit  to  this  column, 
however,  detailed  contest  infor- 
mation. 73  International  will  an- 
nounce new  contests,  but  details, 
and  results — unless  spectacu- 
lar— should  be  sent  for  publica- 
tion where  contesting  is  a  bigger 
subject  for  reporting. 

73  International  invites  com- 
ments on  this  new  plan.  The 
column  also  welcomes  input  on 
what  the  readers  want  to  see  and 
don't,  and  what  they  do  see  and 
don  7  want. 

Universal  Permit  Application. 
(Refer  to  January  issue,  p.7&.) 
More  changes,  deletions,  and 
comments  next  month,  but  see 
permit  information  in  national 
reports,  below. 

Ireland.  Baite  Atha  Cliath  cele- 
brates its  "One  Thousand  Years 
as  a  City"  during  1988.  [That's 
Dublin. — Ed.}  The  Special  Event 
Station  El  1000  rung  in  the  new 
year;  plans  for  St.  Patrick's  Day: 


CHINA  ADDRESSES 

(PO  Box  and  City) 

BY1PK 

6106 

Beijing 

BV1QH 

2654 

Beijing 

8Y1SK 

2916 

Beijing 

BV1CJK 

6306 

Beijing 

BY4AA 

205 

Shanghai 

BV4AG 

5304 

Shanghai 

BY4A0M 

227 

Shanghai 

BY4RN 

2405 

Nanjing 

BY4RB 

413 

Zhen  Jiang 

BY4SZ 

51 

Suzhou 

BY4WNG 

1827 

Nanjing 

BY5RA 

730 

Fuzhou 

BY5RF 

209 

FuzhOO 

BYSQA 

507 

Fuzhou 

BYSHZ 

804 

Hangchow 

BY5RT 

707 

Fuzhou 

BY7KT 

T285 

Guangzhou 

BY7HI 

105 

Changs ha 

BYfiAA 

607 

Chengdu 

8Y8AC 

607 

Chengdu 

BY9GA 

12 

Lanzhou 
(Gansu  Province) 

BY1AA 

202 

Wylumuchi 
(Xinjiang) 

the  ambitious  attempt  to  make 
contact  with  all  the  Dubiins 
around  the  world  (some  20  of 
them)  on  SSB  and  some  pre-ar- 
ranged SSTV  {a  first  for  amateur 
radio).  El  1000  will  be  active  on  all 
bands  and  modes  all  day,  Then, 
on  the  Millennium  Birthday  (July 
10)  El  1000  will  be  active  again. 
One  can  receive  a  special  QSL 
card  through  the  Irish  Radio 
Transmitters  Society  bureau  or 
direct  upon  receipt  of  three  IRCs. 
(From  the  fRTS  Newsletter  for 
December  1987.) 
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AUSTRALIA 

J.  E.  Joyce  VK3YJ 
44  Wren  Street 
Mona30l8 
Victoria 
Australia 

Australia  celebrates  its  bicente- 
nary in  1988  and  special  celebra- 
tions are  planned  for  ail  States, 
The  two  largest  are  a  re-enact- 
ment of  Captain  Cook's  landing  in 
VK2  (Sydney)  when  Tall  Ships 
from  many  nations,  led  by  a  repli- 
ca of  Cook's  Endeavour,  arrive  af- 
ter a  12,000  mile  re-enactment 
journey  from  England;  and  the 
1988  World  Exposition,  in  Bris- 
bane (VK4),  from  April  to  October. 
Amateurs  will  have  a  special  sta- 
tion within  the  Expo  complex. 

Antennas  for  alt  bands  and 
modes  have  already  been  ap- 
proved. The  call  (pity  the  poor  CW 
op)  will  be  VI88EXPO.  The  station 
will  provide  the  public  with  an  in- 
sight into  amateur  radio,  and  be  a 
meeting  place  (eyeball  or  via  the 
waves)  for  hams,  QSLs  via  the  bu- 
reau should  be  no  problem,  since 
the  Expo  authorities  have  agreed 
to  provide  200.000  QSL  cards. 

Special  calisigns.  pending 
clearance  with  the  ITU,  will  be 
VI88A  through  VI88Z,  This  I 
learned  from  the  DOC  (now  the 
DOTC,  for  Department  of  Trans- 
port Communications,  since  it 
combined  with  the  Ministry  of 
Transport).  The  thought  sprang  to 
my  mind  as  the  switchboard  girl 
answered  with  the  new  name. 
"104  good  buddy,  we've  got  a 
convoy." 

VK7  Tourist  Information  is  a 
pleasing  addition  to  the  scene,  ac- 
companying the  upsurge  of 
tourism  in  Tasmania.  The  efforts 
of  VK7NGH  (Greg)  and  VK70L 
(Owen)  have  been  much  appreci- 
ated by  both  VK  and  overseas  am- 
ateurs, Owen  is  the  official  hand- 


shaker at  the  Tasmanian  Ferry 
Terminal  (for  ferries  arriving  at  De- 
venport  from  Melbourne  (VK3)). 
The  reception  usually  includes  an 
invite  home  for  a  cup  of  tea  with 
Owen  and  his  wife.  He  and  Greg 
(and  also  John  VK7JK,  the  editor 
of  the  local  VK7  WIA  newsletter) 
are  always  willing  inform  newcom- 
ers about  places  to  visit  in  Tasma- 
nia.  It  always  pays  to  write  before- 
hand to  give  them  a  chance  to 
organize  a  timetable.  [Always  do 
this!— Ed]  Reach  them  at  the  fol- 
lowing: Owen  Lanchan.  4  Lynd 
Court,  Devenport  7310,  Australia, 
phone:  004-243010;  Greg  Honey, 
63  Mirramar  Park,  Blackman's 
Bay  7052,  Australia;  and  John 
Rogers ,  1  Darville  Court,  Black- 
man's  Bay  7052.  Australia, 
phone:  002-293402, 

John  says,  "If  you  wish  to  pat 
the  local  Tasmanian  Devil  during 
your  visit,  please  bring  your  own 
fingers." 


Marine  Mobile  amateurs 
traveling  to  Australia  should 
get  a  1986  DOTC  guide. 
They  should  also  know  of 
this  statement; 

Piease  note  that  when  an  amateur 
station  is  licenced  outside  Austral^, 
and  is  mstailed  and  operated  from  a 
vessel  registered  in  another  country, 
an  additional  Australian  licence  is  net 
required  when  the  station  is  operating 
Within  Australian  Territorial  waters 
This  applies  so  long  as  the  station 
remains  an  mtegratpan  of  the  vessrt 
Operation  of  the  station,  however, 
must  conform  with  Australian  regula- 
tions. Amateurs  requite  permission 
to  operate  and  should  first  establish 
the  conditions  with  which  they  must 
comply  before  any  transmissions  are 
made  m  Australian  waters 


HONGKONG 

Phtt  Weaver  VS6CT 

10A  Bonaventure  House 
91  Leighion  Road 
Hong  Kong 

1987  In  Review— Part  1  of  2. 

The  big  step  this  year  has  been 
in  Packet  Radio.  Brett  Graham 
VS6UP  sparked  growth  to  the  cur- 
rent 50  stations.  Also,  Asia  is 
about  to  embark  on  a  NET/ROM 
system  using  29.010  MHz.  Cur- 
rently in  Hong  Kong  we  operate  a 
digipeater  on  144.25  MHz,  and 
the  HF  gateways  are  VS6UP  on 
14.107  MHz,  VS6EL  on  14.109. 
VS6UF/1  on  21 .099,  and  VS6UP/ 
2  on  29.010  MHz. 

I  am  currently  in  charge  of  the 
Port  Communications  Center  of 


the  Maritime  Department  in  Hong 
KongT  and  welcome  visitors  inter- 
ested in  our  Port  Control  Center 
and  Maritime  Rescue  Coordina- 
tion Center.  We  cover  all  of  the 
South  China  Sea.  We  have  HFf 
SSB,  telex,  AFTN  and  facsimile. 

I  have  regular  schedules  with 
BY1QH  Saturdays  at  0530Z  on 
14.130  MHz,  and  after  reading  the 
very  good  article  on  amateur  radio 
in  China  [January  issue,  Chang 
Han  Oongt  on  p.  94— Ed.)  I  won- 
dered, how  do  you  get  a  QSL  card 
from  China?  I  asked  Yuan  Bo,  and 
he  advises  that  QSL  cards  can  be 
sent  into  China  care  of  BY1 PK  for 
distribution  but  they  have  no 
funds  or  machinery  to  operate  an 
outward  bureau.  \  have,  therefore, 
put  together  an  up-to-date  and 
complete  list  of  stations  currently 
Operating  in  China  and  recom- 
mend you  send  the  card  direct  to 
the  station  concerned.  (See  box. 
page  98.) 


ITALY 


Giancarto  Maneiit  f&XXR 
Via  A.  Bevignani,  18 
00162  Rome 
Italy 

[Welcome  back,  IQXXR!  The 
last  report  from  Italy  written 
specifically  for  us  was  from  I2MQP 
(February  1986}. 

10XXR  was  licensed  in  1946 
and  was  11  PL  until  1955t  but 
he  was  very  active  in  1938-1940 
as  a  boy  when  it  was  illegal  in  Italy. 
The  Fascist  government,  how- 
ever, tolerated  it.  He  wrote  last 
for  us  for  the  August  1984  issue! 

Some  will  remember  I  wrote 
lasl  about  the  "80-meter  affair, " 
in  Italy.  It  was  an  ugly  story  about 
Italian  hams  being  confined  to  the 
two  thin  slices,  3613-3627  and 
3647-3667  kHz,  so  that  the  CW 
and  RTTY  portions  could  not  be 
used,  and  the  SSB  OX  window 
close  to  3800  was  forbidden  as 
well.  This  was  an  old,  old  rule  and 
gradually  nobody  paid  attention  to 
it— hams  and  authorities  alike. 
'Don't  wake  the  sleeping  dog/' 
says  an  old  Italian  proverb,  and 
hams  tried  to  be  silent  about  it  and 
QSYed  from  3.5  to  3.8  just  as 
hams  in  other  countries  were  do- 
ing legally. 

Then,  about  five  years  ago, 
there  was  suddenly  a  shower  of 
heavy  fines  and  license  suspen- 
sions on  hams  monitored  outside 
the  permitted  slices,  Our  anger 


10XXR  in  his  QTH  with  TS-830S 
and  backup  FT-101E.  Antenna  is 
TH3  for  the  HF  bands  and  a  quad 
foopzepp  fed  for  the  LF  bands. 

and  disappointment  was  great 
and  a  very  strong  opposition  start- 
ed against  that  governmental 
policy  by  many,  including  ARI 
(Assoctazione  Radioamatori  Ital- 
ian?), After  much  pressure,  letters 
to  newspapers,  talks  with  pol- 
iticians, debates,  the  truth 
emerged,  A  very  Jong  time  ago  the 
Defense  Ministry  had  registered 
with  the  International  Radio  Fre- 
quency Board  in  Geneva  over  a 
hundred  frequencies  in  the  80m 
band  for  itself  and  possible  mili- 
tary use. 

As  we  explained  to  ministry  offi- 
cials about  the  3.5^3.8  WARC 
recommendations  for  shared  fre- 
quencies (amateurs,  fixed,  and 
mobile),  we  discovered  that  the 
policy  had  been  born  out  of  arm- 
chair  discussions.  For  years,  min- 
istry officials  believed  that  their 
registered  frequencies  had  been 
frozen  for  them  alone  and  that 
they  had  been  kept  clear  from  any 
kind  of  traffic! 

Finally,  on  December  14,  the 
Ministero  delle  Poste  eTelecomu- 
nicazioni  informed  ARI  that  3.500 
to  3,800  was  opened  to  the  Italian 
Amateurs  Service  on  a  Seconday 
Status,  According  to  WARC-  ama- 
teurs should  be  Primary  on  this 
band,  but  we  don't  bother  too 
much  about  the  small  limitation. 
Who  can   feel   "Primary""   in 
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ALIEN  AMATEUR  PRIVILEGES  IN  JAPAN 

License  Class 

Japanese 

Australia 

Canada 

W.  Germany 

France 

US 

Permit  Class 

Unrestricted 

Advanced 
Digital 

B 

E 

Extra 

1st1 
Limited    1st2 

O 
C 

Adv.  end  Gen 

2nd3 
Limited  2nd* 

Howoa 

Amateur 

A 

B 

Tact*. 
Novice 

Telegraph5 
Limtl  Teieg11 

Limited 

C 

A 

Telephone7 

1 .  All  modes,  alf  bands,  500 W  max. 

2.  All  modes. 

all  bands  above  30  MHz,  500 W 

max. 

3,  AH  modes,  all  bands,  lOOW  max 

4.  AH  modes,  all  bands  above  30  MHz.  lOOW 

max 

5  All  modes,  all  bands  except  10  and  14  MHz,  10W  man 

6.  At  A  and  A1B  mode  only 

,  Ofl  3  5. 3.8, 7, 21 

28  MHz 

.  lOWmax 

7.  AH  modes  but  At  A.  A1 6. 

all  bands  bu MO. 

14  MHz. 

tOW  max 

competition  with  a  25  or  50  kW 
RTTY  commercial  or  government 
station? 

Years  ago,  our  law  was  one  of 
the  most  limiting.  The  VHF  and 
UHF  repeaters  were  illegal,  no 
mobile  traffic  was  permitted,  the 
maximum  legal  input  power  was 
300  Watts  (and  still  is),  but  many 
things  have  been  changed,  and 
many  others  are  going  to  change! 


JAPAN 

The  Japan  Amateur  Radio 
League,  Inc. 
International  Section 
14-2,  Sugamo  1-chome 
Toshima-kut  Tokyo  170 
Japan 

[Applying  for  permit  to  operate  is 
complicated,  but  it  is  efficiently 
described.  73  International  wilt 
not  now  try  to  incorporate  the 
Japanese  procedure  into  the  de- 
velopment of  the  Universal  form,  if 
a  reader  wishes  to  use  the  two 
forms  reproduced  here,  complete 
with  Japanese  language,  send 
73  an  BASE  with  your  request  for 
copies— Ed.}     Submit  to  the 
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These  forms  for  Japan  may  be  obtained  from  73  International  by  send- 
ing a  #10  SASE  with  your  request. 


above  address  the  completed  ap- 
plication and  "Letter  of  Attorney" 
forms  60  days  before  beginning 
transmitting  in  Japan,  Also  send 
photocopies  of  the  photo  page  of 
the  passport  (or  equivalent  proof 
of  citizenship)  and  the  current 
amateur  radio  license,  and  pay- 
mem  as  specified  below  (or  as 
proof  of  payment,  a  copy  of  the 
bank  transfer  document).  The  per- 
mit will  be  valid  for  one  year  or 
until  your  current  license  expires, 
whichever  is  less.  (Five  year  per* 
mits  for  alien  permanent  residents 
will  be  granted  upon  proof  of  this 
status.) 

It's  recommended  to  request  a 
portable  50-watt  station  for  use 
anywhere  in  Japan — see  item  13 
on  application  form,  (A  separate 
license  and  an  additional  fee  is 
charged  for  fixed  station  opera- 
tion in  addition  to  the  portable 
50-watt-or-less  station.)  Fees: 
10-watt  station  or  less  (mobile/ 
portable)— 10,000  yen;  over  10  to 
50  watts  (mobile/portable)— 
13,000  yen;  over  50  to  100  wans 
(fixed  only)— 19.000  yen.  [Ffgure 
125  yen  to  the  dollar  just  to  esti- 
mate costs,  but  use  official  ex- 
change amount  when  making 
payment  by  International  Money 
Order  to  JARL  with  application, 
or  by  bank  transfer  to  the  JARL 
account  (#  061-9003391)  at  the 
Komagome  Branch,  Mitsubishi 
Bank,  Tokyo,  marked  "For  recip- 
rocal amateur  radio  license/ 
—Ed. I  If  planning  to  run  over  100 
Watts  output,  write  for  special  per- 
mit process.  This  could  take  over 
three  months  to  arrange. 

A  license  will  be  forwarded  to 
the  applicant's  address  in  Japan 
(line  6  on  the  application  form).  If 
he  prefers,  he  may  choose  a  mo- 
bile/portable station,  put  the  JARL 
address  on  line  7,  and  mark  on 
line  6,  "Hold  license  at  JARL,"  In 
this  case,  pick  up  the  license  at 
JARL  by  presenting  passport  or 
other  such  ID. 
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LIBERIA 

Kamal  T.  Hamzi EL2AY 
C/0  Carol  McClure  N5GAP 
3428  Kilrush  Drive 
Arlington  TX  76014 

[Liberia  appeared  her©  fast  in 
April  1986.  when  Don  EL2AL 
moved  away.  Perhaps  EL2A  Y  wiit 
become  the  new  Liberian  corre- 
spondent? This  is  our  invitation  to 
him. 

73  is  pleased  to  team  that  Ka- 
mal met  with  great  hospitality 
white  he  was  in  thts  country.  He 
wrote  his  appreciation  with  such 
emphasis,  that  duplications  were 
edited  out  to  save  space!— Ed,} 

Every  Sunday  night  but  on© 
since  I  returned  I  have  had  a 
21002  schedule  on  1 4200  with  my 
friend  Norris  Gaynor  KA20WZ— a 
friendship  which  started  with  a 
single  QSO  a  few  days  before  I  left 
for  the  USA.  The  one  exception, 
he  arranged  for  his  friend  Ned  a 
PT7WY  lo  fifl  in  and  lo  presenl  his 
regrets,  Mis  family  invited  me  and 
my  friend  Issa  to  their  home  in 
Pine  Grove,  and  from  them,  in- 
cluding the  nine-year-old  daugh- 
ter, Melissa,  we  received  the  kind 
of  warm  hospitality  one  associ- 
ates with  close  family  members.  I 
used  his  station  to  contact  Abdul- 
lah EL2CE  who  called  my  wife  to 
report  my  safe  arrival.  The 
Gaynors  arranged  also  for  a  luxu- 
rious fruit  basket  to  greet  us  at  our 
hotel. 

At  Hamsburg  I  was  met  by 
Maryann  WA3HUP,  QSL  Man- 
ager for  JY1  and  67  other  hams 
all  over  the  world,  and  her  son 
Gary.  11  was  sheer  pleasure  to  fi- 
nally meet  her  after  years  of  talk- 
ing with  her.  We  visited  a  mutual 
friend,  Ruth  WB3CQN,  and  I 
wished  1  didn't  have  to  fly  on  to 
Boston,  where  1  was  met  by  my 
Liberian  friend  Jerome  Bowent  at 
whose  brother's  (Brunei's)  house 
I  spent  the  night.  His  wife,  Virgin- 


ia, took  me  shopping  the  next  day. 

In  Dallas  I  was  met  by  my  QSL 
Manager,  Carol  N5GAP,  well 
known  to  the  Liberian  Radio  Ama- 
teur Association.  She  is  Stateside 
Net  Control  for  the  Liberian- 
African  Queen  Net  every  Monday, 
She  had  cancelled  my  hotel  reser- 
vation and  insisted  I  stay  with  her 
family  tn  Arlington.  Here  I  went 
through  a  stack  of  correspon- 
dence, my  QSL  mail,  and  the  A-6 
QSL  contribution  cards  for  the 
Ganta  Leprosy  Center.  Carol  is  in 
charge  of  collecting  all  A-8  contri- 
butions. Carol  told  me  to  make 
myself  at  home  in  her  radio  shack, 
and  I  made  contact  with  EL2CE 
and  EL2EN  in  Monrovia,  It  was 
hard  to  leave  to  fly  home,  but  Car- 
ol promised  to  visit  Liberia  for  our 
25th  Anniversary  celebrations. 

Generosity  had  not  ended  yet. 
On  the  flight  home  I  had  an  ani- 
mated conversation  with  a  Massa- 
chusetts journalist  writing  for  the 
Martha  Vineyard  Gazette.  I  still 
receive  courtesy  copies  of  this 
newspaper! 


NORFOLK  ISLAND 

Kirsti  Jenkins-Smith  VK9NL 
PO  Box  90 
Norfolk  Island,  2899 
Australia 

Last  July,  amateur  radio  played 
a  role  in  an  emergency  at  sea  near 
Norfolk  Island. 

It  all  started  on  the  maritime  mo- 
bile net  on  14.315  MHzT  where 
John  Anderson  VK9JA  reports 
daily,  keeping  yachts  at  sea  in- 
formed of  weather  conditions  in 
the  area. 

The  San  Diego-regrstered 
yacht.  Heather  Marie,  was  nine 
days  out  of  Aukland,  New 
Zealand,  when  she  sailed  into 
heavy  weather  in  the  Tasman 
Sea.  On  board  were  four  people, 
one  of  whom  had  been  taken  ill 


and  suffered  severe  dehydration. 
The  skipper,  New  Zealand-born 
Patrick  Waddick  KB6GKS,  knew 
that  the  ill  crew  member  had  only 
half  a  kidney,  and  so  decided  to 
head  for  the  nearest  land. 

The  yacht  was  already  on  a 
course  for  Norfolk  Island.  The 
crew  had  decided  earlier  to  have  a 
looH  at  the  Island  on  their  way  to 
Australia,  but  from  a  safe  dis- 
tance. Two  yachts  had  already 
come  to  grief  this  year  while  at 
anchor  off  Norfolk,  which  has  no 
safe  harbor. 

In  trying  to  increase  speed,  the 
skipper  ran  too  much  canvas,  re* 
suiting  in  a  torn  mainsail  and  dam- 
aged rigging.  In  worsening  weath- 
er, he  reported  his  plight  to  the 
maritime  mobile  net. 

John  VK9JA  was  aware  of  the 
yacht  and  of  the  ill  man  on  board. 
They  sough!  and  obtained  medi- 
cal advice  from  the  Norfolk  Island 
hospital  via  John,  and  began  to 
feed  the  palient  sweetened  water 
to  slow  down  dehydration.  With 
the  damaged  rigging  and  sails, 
however,  the  situation  became 
more  urgent.  It  was  time  for  a  sea 
rescue,  Norfolk  Island  does  not 
have  any  facilities  for  rescues  at 
sea.  Motorized  fishing  vessels  go 
out  when  weather  permits.  They 
are  small  open  craft  usually  re- 
maining within  sight  of  the  Island. 

John  contacted  the  local  au- 
thorities, who  in  turn  got  in  touch 
with  Sea  Safety  in  Canberra.  Aus- 
tralia. Sea  Safety  unsuccessfully 
tried  to  raise  assistance  from 
other  ships  in  a  radius  of  100-300 
miles.  Norfolk  Island  Is,  after  all* 
on  the  way  to  nowhere — far  from 
normal  shipping  lanes.  They  final- 
ly sought  assistance  from  the 
Royal  Australian  Navy. 

As  luck  would  have  it,  the  HMS 
Whyalla  happened  to  be  in  a 
position  about  100  miles  west  of 
Lord  Howe  Island,  which  placed 
her  some  600  miles  from  Norfolk. 
As  the  Whyalla  sped  towards  the 
Heather  Marie,  John  stayed  with 
his  rig,  monitoring  and  relaying  all 
messages. 

When  radio  conditions  failed 


from  time  to  time,  other  amateurs 
on  the  frequency  were  able  lo  re- 
lay. The  Norfolk  Island  Police  be- 
came the  local  authority  in 
charge,  and  John  now  made  his 
home  available  to  the  Police  as 
operations  center.  Hourly  position 
reports  were  required  from  the 
yacht.  Thanks  to  satellite  naviga- 
tion equipment  on  board,  this  pre- 
sented no  problems.  A  couple  of 
small  planes  visiting  the  Island  at 
the  time,  also  made  3  few  runs  out 
to  the  yachi  to  confirm  positions 
already  relayed  vta  amateur  radio. 

All  traffic  was  conducted  on  the 
amateur  radio  bands.  The  Whyal- 
la also  had  access  to  the  emer- 
gency frequency  in  use  with  her 
skipper  operating.  Although  Nor- 
folk Island  has  a  Coastal  Radio 
Station,  it's  of  fairly  limited  use 
and  manned  only  for  contacting 
the  regular  supply  ship.  In  this 
case,  it  was  of  no  use  as  the  yacht 
had  only  amateur  radio  on  board 
and  the  coastal  radio  is  not 
equipped  for  these  bands. 

After  a  29-hour  high-speed  run, 
the  HMS  Whyalla  finally  sighted 
the  yacht  on  July  27  at  approxi- 
mately 3:30  p.m.  The  HMS  Whyal- 
la took  the  yacht  in  tow  and 
brought  it  to  the  relative  safety  of 
Cascade  Bay,  Norfolk  Island.  The 
sick  crew  member  spent  a  night  in 
the  hospital  before  flying  home  to 
his  own  doctor  in  the  U.S.A.  After 
some  repairs  to  the  yacht,  the 
skipper  set  course  for  Australia 
once  more. 

After  a  48-hour  vigil  at  the  radio, 
during  which  John  had  hardly 
slept,  the  first-ever  amateur  radio/ 
sea-rescue  operation  involving 
Norfolk  Island  was  thus  success- 
fully concluded.  The  local  police 
and  other  authorities  praised 
John  for  his  excellent  conduct  on 
the  communications  side  of  the 
operation. 

To  quote  the  senior  Sergeant, 
''John's  expertise  and  experience 
with  the  radio  were  invaluable  to 
the  authorities  throughout  the 
whole  operation.  It  appears  that  in 
John's  case,  the  term  ham  opera- 
tor"  seems  rather  inadequate. 
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Liberian  Commemorative  Stamps 
Liberia  has  just  issued  a  set  of  four  colorful  stamps  commemorating  the  25th  anniversary  of  the  Liberian  Radio  Amateur  Association.  Jim 
DeLoach  EL2G  A/KB6EH  reports  that  Liberian  hams  are  now  using  these  stamps  for  their  correspondence. 
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Dynamite 


Communications  Specialists'  latest 
excavation  brings  to  light  yet  another 
dynamite  discovery— our  new  dip  switch  pro- 
gram mahlo  SD-1000,  No  need  to  tunnel  your  way 
through  Ttoo-Tone  Sequential  decoding  any- 
more. We've  mined  this  amazing  unit!  Now;  for 
the  first  time,  you  can  stock  one  unit  that  will 
decode  all  calls  in  a  1000-eall  paging  system  with 
±.2Hz  crystal  accuracy.  The  EEPRGM  on- 
board memory  can  even  be  programmed  for  cus- 
tom tones,  and  every  unit  includes  group  call. 
Universal  switched  outputs  control  your  call 
light*  squelch  gate  and  horn.  The  SD-1000  can 


also  generate  CTCSS  and  decode 
T\vo-Tone  Sequential,  Its  miniature 
size  of  2.0"  x  1.25"  x  ,4"  is  no  minor 
fact  either,  as  it's  a  flawless  companion 
for  our  PE-IOGO  Paging  Encoder.  We 
ensure  one-day  delivery  and  our  one- 
year  standard  warranty.  T^p  the  rich  vein  of 
Communications  Specialists  and  unearth  the 
SD-1000  or  other  fine  gems, 

$59.95 

each 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  *  Orange.  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974*3420 
Entire  US.A,  1-800-654*0547 
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"Give  your  repeater  something 

to   celebrate!" 

The  new  RG-96  controller  for  your  repeater  will  make  its  day.  And  yours. 

For  you.  remote  programming  will  let  you  easily  make  changes  to  your  repeal lt  from 
anywhere  without  a  trip  to  the  hilt  Change  codes*  autodial  numbers.  ID  messages  and 
more,  with  reliable  storage  in  E-PROM  memory, 

Your  users  will  love  the  outstanding  patch  and  autodial er.  with  room  for  200  phone 
numbers.  The  talking  S- meter  will  let  them  check  their  signal  strength  Into  the  repeater. 
Plus  support  for  pocket  pagers*  linking  to  other  repeaters,  and  a  bulletin  board. 

Your  technical  crew  will  appreciate  the  built-in  keypad  and  indicators.  And  the  ease  of 
hookup  through  shielded  DIN  cables.  With  pots  and  DIP  switches  easily  accessible  at  the 
rear  of  the  unit.  Thcyll  be  impressed  by  the  gas  discharge  tube  across  the  phone  line  and 
transient  suprcssors  on  each  I/O  signal  to  keep  lightning  from  taking  your  system 
down. 

And  most  important,  your  repeater  wili  have  a  new  sense  of  pride  in  being  able  to  serve 
you  better.  You  11  even  hear  It  In  Its  voice! 


Bonn  thing  Got  everyone,  A  real  party  anlmaJI 


CICC 


advanced 
computer 
controls,  inc 


The  RC-96  Repeater  Controller  - 

the  newest  choice  from  ACC, 


2356  Walsh  Avenue.  Santa  Clara.  California  95051  (408)  727-3330 
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CALLBOOKS 


The  "Flying  Horse" 
sets  the  standards 

Continuing  a  67  year  tradition,  we  bring 
you  three  new  Callftooks  for  1988. 

The  North  American  Call  book  lists  the  calls, 
names,  and  address  Information  for  478,000 
Licensed  radio  amateurs  in  all  countries  of 
North  America,  from  Canada  to  Panama 
Including  Greenland,  Bermuda!  and  the 
Caribbean  Islands  plus  Hawaii  and  the 
U.S.  possessions. 

The  international  Callhook  lists  481,000 
licensed  radio  amateurs  in  countries  outside 
North  America.  Its  coverage  includes  South 
America,  Europe,  Africa,  Asia,  and  the 
Pacific  area  (exclusive  of  Hawaii  and  the 
U.S.  possessions). 

The  1988  Calibook  Supplement  Is  a  new  Idea 
in  Calibook  updates,  listing  the  activity  In 
both  the  North  American  and  International 
Caiibooks.  Published  June  1,  1983,  this 
Supplement  will  include  thousands  of  new 
licenses,  address  changes,  and  call  sign 
changes  for  the  preceding  6  months. 

The  1988  Call  books  will  be  published 
Decern  bet  1,  1987.  See  your  dealer  or  order 
now  directly  from  the  publisher, 

a  North  American  Calibook 
IncL  shipping  within  USA  $28.00 

incL  snipping  to  foreign  countries        30.00 

D  International  Calibook 
Incl.  shipping  within  USA  $30.00 

IncL  shipping  to  foreign  countries        32.00 

□  Calibook  Supplement,  published  June  1st 
IncL  shipping  within  USA  $13.00 

Incl.  shipping  to  foreign  countries        14.00 

SPECIAL  OFFER 

a  Both  N.A,  &  international  Caiibooks 
Incl.  Shipping  within  USA  $55.00 

Incl.  shipping  to  foreign  countries       60.00 


*  *  * 


•  ■»  * 


Illinois  residents  please  add  6Vz%  tax. 
All  payments  must  be  In  U.S.  funds. 


book 


INC. 


RADIO  AMATEUR  I 

cal 

Dept.      B 

925  Sherwood  Dr.,  Box  24  7 

Lake  Bluff,  IL60044,  USA 


Tels  (312)  234-6600 
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Join  the  Packet  Racket ! 

Wiif  See  You  in  Dayton  April  29,  30  &  May  1 
At  Our  Usuai  Location  -  Booth  259-263 


j 


DISCOUNTS 
FOR  AMATEURS 

EGE  VIRGINIA 

M803  Butid  America  Drive,  Bldg  B 
WoodBridge,  Virginia  22191 
information  {703  J  643!  063 
Service  Depl   (703»  494-8750 
Fa*,(  703*494-3679 

Si  ore  Hours;  M-f   10-6 
Sat:  10-4. 

Order  Hours   M-F  9—7 
Sat   10-4 

EGE  NEW  ENGLAND 

8  Shies  Road 

Salem  New  Hampshire  03079 
New    England    iNM    Included) 
Toil  Free:  800-444-0047 

info  &  Service  (603)  898-3750 

Slore  Hours:  MTuWF   10-S 
Tn:  12—8;    Sat:  10-4 


QfSTRtBUTQR 

Our  associate  store 

Davis  &  Jackson  Road.  P.O  6ox  293 

Lacomfae.  Louisiana  70445 

Into  &  Service  (504)  882-5355 


- 


H— i 


Terms:  No  personal  checks  accepted 
Prices  do  not  include  shipping.  UPS 
COD  fee:  $2,35  per  package  Prices  are 
suDiect  m  change  mtnout  notice  or 
eokgatiofl  Primers  we  not  so/ti  for 
emtoatttm  Authorized  returns  are  sv& 
tcci  to  a  15%  restocking  ana  hannimg 
tee  snd  credit  mtt  be  issued  for  use  <m 
your  next  purchase.  FGf  supports  the 
manufacturers'  warranties    to  get  a 
copy  of  a  warranty  prtor  to  purchase, 
tail  customer  service  at  703-643-1063 
ana  tt  miff  be  tuiBisheti  at  no  cost 


Winter  Buyer's 

Guide  /Catalog 

Available -Send  S1 


Antennas 


Amateur  HF  Bands 

Cushcrafl  Butternut,  KLM. 

Mosley.  Hy-Gain.  B&W.  Van 

Gorden.  Hustler,  Ursen, 

Antenna  Specialists, 

Ceniunon,  Smiley 

Antennas  in  Stock 

for  Mobiles.  Base  Stations, 
and  Handhelds 

Everything  from  mini  rubber 
duckies  to  huge  monobanders 

ASK  FOR  PACKAGE 

DEALS  ON  ANTENNAS 

AND  ACCESSORIES 

Also.  . . 

Antennas  lor  Scanners,  CBs, 

Marine,  Commercial,  and 

Short  Wave  Listening 


O IICOMI  KENWOOD 


**> 


FT  23/33/73 

Mini  HTs  for  2m, 
220/440  MH2 


FT  727R 

2m/ 440  MHz  Dual  Band  BT 


FT-767GX 

All  Mode  Transceiver 
with  CAT  System 

FT-747GX 

Good  low-priced  basic  HF 
amateur  rig. 


FT-736R 

VHF/UHF  Base  station  for 

SSB.  CW.  FM  on  2m.  440 

MHz,  and  optional  6m,  220 

MHz.  or  1.2  GHz. 


FT-757GX  Mark  II 

HF  Transceiver  with 
General  Coverage  Receiver 

UNARCO-ROHN 
TRI-EX 

HY-GAIN 

Ask  for  package  quotes  on 

complete  tower  assemblies 

including  Philtystran,  guy 

wire,  antennas,  rotators,  etc. 

ROTATORS 

Kenpro.  Alliance.  Oaiwa, 
Telex  Hy-Gain 


IC-781 

Ultimate  ham  HF  radio  CRT 
display  &  spectrum  analyzer. 

IC-7B1 

New  160- 10m  transceiver 

with  general  coverage  receive 

and  many  built-in  features 


IC28H 

Tiny  2m  with  45  W  ou!puf 


i           ^^k,                       r:ta— _      1TTI 

5   Isfl*  /^ 

t  if  | 

IC-275A 

All -mode  Transceiver 

g&l                         «!»«!  ."     ] 

- . 

■     m  -  -  ^^^^    - 

7zti 

■    ■  ■  ip  #  ^     '  |             TV 

i,0  0*v      - 

old 

R-7000 

General  Coverage  Receiver 


TS-140S 

HF  Transceiver  with 
General  Coverage  Receiver 


TS-940S 

HF  Transciver  with 
General  Coverage  Receiver 


TM-221A/321AH21A 

2m/220/44G  MHz  Monies 


Micro  2AT/4AT 

Mini  Handhelds 
for  2m  or  440  MHz 

IC-02AT/03AT/04AT 

Handhelds  for  2m/ 220/ 440 


New 
Improved 

TH  21  SAT 

2m  Handheld 

TH-25AT/45AT 

Tiny  HTs  tor  2m/ 440  MHz 


R6000 

General  Coverage  Receiver 


Computer  Stuff   Accessories 


Packet  Controllers 

Kantronics  and  MFJ 

Amateur  Software 

Ham  Data  Software  for 

Commodore  Computers 

Ask  for  Descriptions 

RTTY/  Morse  I  Am  tor 

Hardware  and  Software  and 

packages  by  Kantronics, 
Microlog.  HAL.  MFJ.  &  more 


AMPLIFIERS 

Vocom.  DaiwaP  TE  Systems, 

Amp  Supply,  Mirage,  Alinco, 

Ameritron,  Tokyo  Hy-Power, 

RF  Concepts 

ANTENNA  TUNERS 

Amp  Supply,  Ameriiron,  MFJ 

Switches,  Couplers,  Filters, 

Connectors,  Mikes,  Keyers, 

Paddles,  Headsets,  Clocks, 

Books,  Power  Supplies 


To  Order  Call  Toll  Free:  800-444-4799 


Kantronics 
Packet  Units 

Now  with 
WeatherFA 

Ask  about  KPC-2 

&  KAM  All- Modi 


Now  Available 

Heafhkif 

Amateur  Products 

Call  tor  details 


Paragon 

Amateur  Transceiver  with 
General  Coverage  Receiver 

Corsair  II 

Model  561  HF  Transceiver 


ALR-22T 

Compact  2m  Mobile 


ALD-24T 

Compact  Duai-band  Mobile 
N*  2m  &  440  Mm 


More  Radios 


SONY 

Receivers 

REGENCY 

BEARCAT 

Scanners 

CB  RADIOS 

Midland.  Cobra,  Umden 


rj 


I 
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DEALER  DIRECTORY 


CALIFORNIA 


Bur  bank 
New  HAM  store  open  and  ready  lo  nuke  a  DEAL-  We 
carry  all  lines,  ship  UPS.  ami  arc  open  Sunday,  A- 
TECH  ELECTRONICS,  1 033  Hollywood  Way,  Bur- 
bank  CA  913*$;  (818)845-9203. 

San  Diego 
Hard  to  find  pans,  surplus  electronic^,  standard  line 
items.  Hams,  hobby ists*  industrial  prolessionals— from 
nuts  &  bolts  to  Laser  diodes,,  >  Electronically  speaking, 
Gateway's  got  it?  M-F  9-5:30  Sal.  9-5,  GATEWAY 
ELECTRONICS,  4633  Convoy  Sl.t  San  Dkfco  CA 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— from 
nuts  &  bolts  to  laser  diodes  .Electronically  speaking. 
Gateway's  got  it?  M-F  9-5:30  Sat.  9  5  GATEWAY 
ELECTRONICS,  5t  15  N.  Federal  Bh d.  *32,  Denver 
CO  80221;  {303)458-5444. 


DELAWARE 


New  Castle 
Hit.  iory  authorized  dealer!  Yaesu.  ICOM,  Ten*Tec, 
KDK,  Kenwood,  AEA.  Kamroftics.Samec.  Full  lineal 
accessories.  No  safes  tax  in  Delaware,  One  mile  off 
i  95.  DELAWARE  AMATEUR  SUPPLY,  71  Mead- 
ow Road,  New  Castle  DE  19720;  (302)328-7728. 

Wilmington 
Delaware's  friendliest  nam  store.  Also  Shortwave  sup- 
plies. AMATEUR  &  ADVANCED  COMMUNICA- 
TIONS, 3208  Concord  Pike,  Wilmington  DK  19803: 

(302)478-2757, 


FLORIDA 


Miami 
Casa  Marconi,  Inc.  Pre -owned  communications  equip- 
ment Wc  do  repairs  CASA  MARCONI,  INC.,  7189 
SW  8th  Street,  Miami  El.  33144;  (305(264-8443; 
(305)264-8443. 


HAWAII 


Honolulu 

Kenwood,  ICOM,  Yaesu,  Hy-Gain.  Cushcraft.  AEA, 
KLM.  Tri-EX  Towers,  Fluke,  Bcldcn,  Astron,  Etc 
HONOLULU  ELECTRONICS,  819  Keraumolu 
Street,  Honolulu  HI  96814;  r 808)949-5564. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  amateur  gear  in 
the  Intcrmouniatn  West  and  the  best  prices  Call  me  for 
ill  your  ham  needs.  ROSS  DISTRIBUTING,  78  S, 
State,  Preston  II)  83263;  (208)852-0830, 


MASSACHUSETTS 


A 


Littleton 

Reliable  hamstore  servicing  New  England.  Full  line  of 
Kenwood  and  ICOM  Mocked  and  serviced  AEA.  AR- 
RL  Publications.  An  phenol,  Alpha  Delta,  Austin, 
Avanti,  Alinco.  Ameco.  Bencher.  B&W,  Cushcrati. 
Carol  Cable.  Uaiwu.  Hustler,  KLM,  Kcnpro,  Larscn, 
Rohn,  RF  Concepts,  Tokyo  Hy-power,  Trac  Keycrs, 
Vibruple*.  Welz,  etc.  TEL-COM,  INC.,  675  Great 
Road  <Rt.  H9)  Littleton  MA  01460;  16 1 7)4*6-3400, 

iJ040>. 


MISSOURI 


St.  Louis 

Hard  to  find  parts,  surplus  electronics*  standard  line 
items.  Hams,  hobbyists .  industrial  professionals— from 
nuts  &  bolls  to  laser  diodes ...  Electronically  Speaking, 
Gateways  got  it!  M-F  *»  5:30  Sat  9-5-  GATEWAY 
ELECTRONICS.  8123  Page  Blvd..  St-  Low  MO 
63 1  JO:  (314)427*6116. 


Deny 

Serving  the  ham  community  with  new  ami  used  equip- 
ment. We  Stock  and  service  most  major  lines.  AEA, 
Asiron.  B&W,  CushcrafL  Eacofturt,  Hy-Gain,  Hustler, 
ICOM,  Kenwood,  KLM.  Larscn.  Mirage,  Mosley; 
books,  o^ors,  cable  and  connectors.  Business  hours 
Motl.  Sal.  10-5.  Thursday  10-7  Closed  Sun  Holidays. 
R1VENDELL  ELECTRONICS,  8  Londonderry 
Kmul,  Derry  Nil  03038;  (603)434  537 1 , 


NEW  JERSEY 


Lyndhursl 

Finally  a  bam  siore  in  NJ.  Located  lk  mile  south  of  Ki.  3. 
Mon.-Wed.  11:30-7:30.  Thursday  1 1  30-9,  Friday 
11:30-7:30.  and  Saturday  W  Vba/MC.  A  BAR  IS 
SYSTEMS,  276  Oriental  Place.  I.indhurM  NJ 
07071;  <20 1 1939-001 5. 


Jamestown 

Wesiern  New  York's  finest  amateur  radio  dealer  featur- 
ing ICOM-  La  rscn- AEA- Ho  ns  iron  its  Asimn,  New 
and  used  gear  VHF  COMMUNICATIONS,  915 
North  Main  Si.,  Jamesnmn  NY  14701.  (716)664- 
6345, 


New  York 
New  York  City's  Largest  Full  Service  Ham  and  com- 
mercial Radio  Store.  BARRY  ELECTRONICS,  512 
Broadwav ,  New  York  NY  1 0012;  (212)925-7000. 


Greensboro 

Ma..m.  to  7p.m.  Closed  Monday.  ICOM  our  specialty - 
Sales  &  Service  F4fcM  ELECTRONICS,  3520  Rock- 
ingham   Road,  Greensboro  NC  27407;  t9i9>299- 


OHIO 


Columbus 
Central  Ohio's  fulMtnc  authorized  dealer  for  Kcnwoodn 
lct)M,  Yiie.su,  Ten-Tec,  Info-Tech,  Japan  Radio. 
AEA.  Cushcraft,  Hustler,  and  Butternut,  New  and  used 
cquipmem  on  display  and  operational  in  our  41  WO  sq.ft. 
store .  La  rpe  S WL  department ,  too  I  MYERS A  L  AM- 
ATELiR  RADIO,  1280  Aida  Drive,  RevnuldsburR 
(Columbus)  OH  43068:  (614)866-4267. 


PENNSYLVANIA 


Trevnse 
Same  Location  tor  over  38  years    EIAMTKONICS, 
1)1  V,  OF  TREVOSfl  ELECTRONICS,  4033 
Brownsville  Road,  Trevose  PA  19047;  (215)357- 
1400. 


TENNESSEE 


Mem  ptiis 
M -F  M:  Sat  9*12;  Kenwood,  ICOM,  Ten-Tec, 
Cushcraft,  Hy-Gain.  Hustler.  Larscn,  AEA,  Mirage, 
Ameritron,  etc.  MEMPHIS  AMATEUR  ELEC- 
TRONICS, 1465  Wells  Station  Road,  Memphis  TN 
3810ft;  Call  Toll  Free:  (800)238-6168. 


TEXAS 


Dallas 
In  Dallas  since  i960.  We  feature  Kenwood,  ICOM. 

Yaesu.  AEA.  Buncrnui.  Rohn.  amateur  publications, 
and  a  lull  line  of  accessories  Factory  authorized  Ken- 
wood Service  Center  ELECTRONIC  CENTER, 
INC.,  2809  Ross  Ave..  Dallas  IX  7520!;  (214)526- 
2023. 

Houston 

Hard  to  find  parts,  surplus  electronics,  standard  tine 
items.  Hums,  hobbyists .  industrial  professionals— from 
nuts  &  bolls  to  laser  diodes,. .El eel ronically  speaking. 
Gateway's  g»(  n!  M-F  9-5:30  Sal.  9  5  GATEWAY 
ELECTRON  It  S,  10645  Richmond  Ave.  #100,  Hon- 
ton  TX  77042;  <7 13)078-6575. 

Southwest  1 1  oust  mi 
Full  tine  of  Equipment  and  Accessories,  in -house  ser- 
vice, Texas  #J  Ten  Tec  Dealer'  MISSION  COMMl- 
NICATIONS,  1 1903    \lief-CI»dine,  Suite  500, 
HoiKiun  TX  77082;  (713)879-7764, 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  SI 99  yearly  rprepaidi.  or  150  for  three  months  (prepaid).  No  mention  of  mail-order  business 
permitted.  Directory  text  and  payment  must  re  jl  has  ofjdjys  in  advance  of  publication.  For  example,  advertising  for  the  April r  88  issue  must  be  in  our  hands  by  February  1st.  Matt 
to  73  Amateur  Radio.  Hope  Currier.  WOE  Center.  Peterborough.  NH  1)3458, 
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Measure  Up  With  Coaxial  Dynamics 
Model  7510  Frequency  Counter/Wattmeter 

This  2nn-1  laboratory/portable,  compact,  dual  function  dignal  frequency 
counter/  watt  meter  makes  frequency  and  power  readings  easy. 

The  optional  battery  pack  converts  Model  7510  to  a  portable  field  service 
instrument.  The  frequency  counter  measuring  range  is  10  Hz  to  1.25  GHz. 
The  wattmeter  power  measuring  range  is  100  mW  to  5  kW  over  2  to 
1,000  MHz,  determined  by  standard  elements  ordered  separately, 
Contact  us  for  your  nearest 
authorized  Coaxial  Dynamics 
representative  or 
distributor  in 
our  world-wide 
sales  network. 

SEE  US  AT  DAYTON 
BOOTHS  400  &  401 


COAXIAL 
DYNAMICS,  INC. 

15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233    1-600-COAXIAL 
Telex:  98-0630 

Service  and  Dependability, .  A  Part  of  Every  Product 
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BENEFITS  FOR  YOU 

QST  QSL  Bureau,  Awards,  Low  Cost  Insurance,  Operating  Aids, 
Government  Liaison  and  More— Much  More! 


MEMBERSHIP  APPLICATION 

Name 

Street   __ 

City 


Call 


Prov+/State 


PC/Zip 


$25  in  US.  $33  elsewhere  (U.S.  funds)  Licensed  amateurs,  or  age  65  or  ov@rT  upon  submitting 
proof  of  age,  may  request  the  special  dues  rate  of  $20  in  the  US  $26  elsewhere,  in  U.S.  funds) 
Persons  age  17  and  younger  may  quality  for  special  rates,  wnte  for  application. 

For  posta*  purposes,  fifty  percent  of  dues  is  allocated  to  OST.  tfie  balance  for  membership 


r  *  ^ 


Bank.  No, 


The  American  Radio  Relay  League 
225  Main  Si         Newington,  CT.  061 11 


Expires 
Expires 

USA 
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RF  POWER 

TRANSISTORS 


SEE  iQU  AT  THE 

ORLANDO.  CHARLOTTE 

&  DAYTON  H A  MFESTS 


We  stock  a  full  lir>e  of 
Motorola  &  Toshiba  parts 
for  amateur,  marine,  and 
business  radio  servicing 

Partial  Listing  of  Popular  Transistors 

2-3QMHZ  t2V,(*  =  2BV) 

Rating  Net  te.      Match  Pr. 

Q         100W  $2400  S5300 

15QW  3£»  7S00 

Q            SOW  14.50  3  2  00 

Q            SOW  11.75  26  50 

1SW  6.00  16.00 

Q            SOW  16.00  35.00 

Q            65W  12.75  28,50 

O          HOW  24.00  53  00 

Q           75W  13.00  29.00 

Q           90W  15.50  34.00 

Q           10OW  17.50  3BG0 

Q            SOW  lfi.75  3950 

Q          100W  22  00  48  00 


PW 
MRF421 

MRF422- 

MRF454.  A 

MRf  455   A 

MRF4BS" 

MRF492 

SRF2072 

SRF3662 

SRF377S 

SftF3795 

SAF3S00 

2SC2290 

2SC2879 


O      Selected  High  Gam  Matched  Quads  Available 


VHF  UHF  TRANSISTORS     12V 


MRF245 

MRF247 

MRF248 

MRF  641 

MRF644 

MRF646 

MRF648 

2N6080 

2N60B1 

2N6082 

2N6063 

2N6084 


Rating 
60  W 
75W 
SOW 
15W 
25W 
40W 
60W 
4W 
15W 
25W 
30W 
4QW 


MHz 
136  174 
136-174 
136  174 
407  SI  2 
407-512 
407-512 
407-512 
136-174 
136-174 
136-174 
1 36- 174 
136-174 


Net  Ea. 

27  50 

26  00 

33  00 

18.00 

21  00 

25.00 

3100 

6.25 

B00 

9.50 

9  75 

11  50 


Match  Pr. 
61  00 
58  00 
71  00 
4200 
46  00 
54.00 
66  00 


2400 
28  00 


PARTIAL 
MRF  134 
MRF136 
MRFJ37 
MRF  138 
MRF174 
MRF  208 
MRF212 
MRF721 
MRF224 
MRF237 
MRF236 
MRF239 
MRF240 
MRF260 
MRF261 
MRF  262 
MRF264 
MRF309 
MRF317 
MRF406 
MRF433 
MRF449 
MRF450 
MRF453 
MRF458 
MRF47S 
MRF476 
MRF477 
MRF479 
MRF492A 
MRF497 
40582 
NE41137 


Lt STING 
SI  6.00 
21  00 
2400 
35.00 
80.00 

11  50 
1600 
11.00 
13.50 

2.70 

12  50 
14.00 
15.00 

7.00 

8.00 

875 

12.50 

2*75 

5600 

12.00 

11  00 

12.50 

13,50 

15.00 

20  00 

3.00 

2  75 

11.75 

1000 

1B75 

14.25 

7.50 

2.50 


OFMISC   TRANSISTORS 


MRF5T5 

250 

MRF607 

2  50 

MRF630 

4.25 

MHF846 

43,50 

MRF1946.A 

14,00 

C02545 

16.00 

SD1 278-1 

17,75 

2N3553 

229 

2N3866 

1.25 

2N4427 

125 

2N5589 

7.25 

2N5590 

10.00 

2N559T 

13.50 

2N5641 

9,50 

2N5642 

13.75 

2N564  3 

15.00 

2N5945 

10.00 

2N5946 

12.00 

2SC1946.A 

15  00 

2SC1947 

975 

2SC207S 

300 

2SC2097 

2800 

25C2509 

9  00 

25C2640 

15,00 

2SC2641 

16.00 

OUTPUT  MODULES 

SAU4 

5500 

SAU17A 

50  00 

SAV6 

4250 

SAV7 

4250 

SAV15 

40.00 

M57712,  M57733 

use 

M57737,  SC1019 

5AV7 

Hi- Gam.  Matched,  and  Selected  Parts  Available 

We  stock  RF  Power  transistors  for  A  Has,  Ki_M.  Collins. 
Yaesu,  Kenwood,  Cubic,  Mirage.  Motorola.  Heaihkit, 
Regency.  Johnson,  icom,  Drake.  TWC.  WHson.  G£.  etc 
Cross -reference  on  CD,  PT,  SD,  SFIF,  JO.  and  2SC  P  Ns 

Quantity  Pricing  Available     Foreign  Orders  Accepted 

Shipping  Handling  $5.00  COO  f  VISA  /  MC 

Orders  received  by  T  PM  PST  shipped  UPS  same  day, 

Net(  day  UPS  delivery  available 

ORDER  DESK  ONLY  -  NO  TECHNICAL 

(800)  854-1927 


ORDER  LINE  and  or  TECH  HELP 

(619)  744-072B 


FAX  (619)  744-1943 


RF  PARTS 

1320  Grand  Avenue 
San  Marcos.  CA  92069 
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ORDER  DESK  HOURS  (Eastern): 

MONDAY  FRIDAY  10  A.M.  to  5  PM. 

SATURDAY  \Q  A.M.  to  4  P.M. 

Technical  and  V A  orders  call  (703)  938-3350 


Electronic  Equipment  Bank 

516  Mill  Street  N.E.,  Vienna,  VA  22180 
Telephone  (703)  9383350 


STORE  HOURS  (Eastern): 

Same  as  Order  Desk  Hours 

Closed  Mondays 

Thursday  10  A.M.  to  9  P.M. 


Electronic  Equipment  Bank— Order  Toil  Free  800-368  3270 


NOVEX  701  HANDSET 


DATONG  AUTOMATIC 
NOTCH  FILTER 


*  Automatically  notch  out 
heterodynes,  whisUes. 

*  Get  rid  of  'tuner- uppers' 
on  NET  frequencies. 

*  1  second  is  typical  lock 
time/covers  21Q  Hz  to  3-5  Khz 

*  Auto/ Manual  operation  in 
Notch  or  Peak  modes. 

ANF...$119.95  +  S4  ups 


Mi 


-Jill      ' 


L*J 


*T*Y 


•  Handset  w/PFT  switch. 

•  Bracket  w/DTMF,  speaker  & 
volume  controls. 

•  Upgrade  your  'mobile*  image! 
Specif v  YAESU,  JCOM  or  KENWOOD. 

HSC701Y,  I  or  K.. .$79.95  *  *i  ups 


DATONG  MULTIMODE 
AUDIO  FILTER 


,iiij 


LAPEL 
MIC! 


ADONIS 


HW-10 


*  SSB,  SSB  &  PEAK,  SSB  &  NOTCH. 

CW  &  RTTYl 

*  If  you  need  an  audio  fHter  this  is  it! 

FL2...$159.95  +  $4  ups 

*  The  ultimate  audio  filter:  same  as 
FL2  but  with  AUTO  NOTCH! 

FL3*..$229,95  +  S4+  ups 


*  Clip -on  lapel  Mic/  Earphone! 

*  PTT  switch/battery  powered, 
(battery  not  included). 

Specify  lCOM(  YAESU,  KENWOOD. 
Order:  HWJ0It  Y  or  1C  S4.UPS 

INTRODUCTORY  SPECIAL_$39.95 


DATONG  DIRECTION 
FINDER 


DOCKING  BOOSTERS 


-/    - 


J'  £~# 


^AjJj 


MEW- 


*  GaAs  FET  prearnp. 
"  Compact  solid  state 
POWER  Amplifier  in 
30  or  SO  wall  models 

•  ICOM,  KENWOOD  or 
YAESU  from: 
$169.95  and  up! 
CALL  FOR  DETAILS 
MICROS  &  Standard 

*  Turn  your  HANDHELD 
into  a  Mobile  Giant! 


*  Doppler  DF  system  for  FM  receivers 

*  User  attaches  his  own  coax,  antennas  &.  speaker 

*  Normal  transcetve  operation  even  while  DFing! 

*  20  -  200  MHz,  dependant  on  users  equipment. 

DF  ..$329,95  +  S&H. 


COMPUTER  INTERFACE 
AEA  PK  232 


WP230  of  WP250;  Y,  lt  K  ♦  S4  ups 


NOVEX  537  SPK  MIC 


•  Finally  a  speaker/ mike 
we  can  all  afford! 

•  Specify  YAESU,  ICOM  or  KENWOOD. 

DMC537Y,  I  or  K..,$19.95  +  S4.  ups 


•  Attach  lo  any  RS232  compatible 
computer  for  CW.RTTY, ASCII. AMTOR, 
PACKET  and  WEATHER  FAX  {Epson 
MS-S0/RX-80  for  FascimileJ. 

*  The  PK  232  is  THE  UNIT  to  buy! 
EEB  includes  the  AC  Adapter 
#571512  wiili  purchase! 

FK232... $299.95  +  S6.  ups 


1988  CATALOG 


SHORTWAVE! 

CALL  OR  WRITE  TODAY! 

36  Pages  over  300  items  for  the  SWLer! 


HANDHELD  SCANNER 


220  MHz! 


•  Covers  NOVICE  220  MHz  band1 

•  16  Memories*/ Scanning 

•  Delay/ Lock  out /Priority. 

•  26-30,  60-80,  115-171..  210-260. 
410-520  MHz.    KICAD  power. 

BJ200.,. $229.95.54.  ups. 


*  Enjoy  SHORTWAVE  or  EXTEND  frequency 
for  YAESU  FRG9600  and  ICOM  R7Q0Q  radios. 

*  The  following  have  PL259  connecters 
for  YAESU  FRG9600: 

*  FC965DX.. .$149,95,  20  km  -  60  MHz. 

*  FC1300... $199.95.  soo  mh*  -  noo  mhz. 

«  WA965...$109.95.  30  mhz  -  i.s  GHz. 

*  Control  connote  for  ease  of  operation 
switches  converters  and  antennas  in/out, 

CC965...  $119.95. 

*  FC7000  for  ICOM  R7000  with  type  4N* 
connecters.    20  k.Hz-60  Mhz...$  159*95 

*  FC965DX,  FCI300,  WA965  &  FC? 000  can  be 
used  without  Control  console  and  are 

powered  from:  FRG9600  or  R70OO  


DIPMETER 

•  1.5  to  250  MHz. 

#  6  plug- in  coJts. 

*  Use  as  OSC  for 
receiver  alignment. 

*  See  the  review  in 
'73*  Magazine  (nov,  871 

DM-4061...$79.95  +  $4.   fjps 


RF  SIGNAL  GENERATOR 


*  100  KHz  -  150  MHz; 
450  MHz  on  harmonics. 

*  RF  output:  100  mVs. 

SG-4160-S149.95 
SWR/RF  AN 


SWR3P 


|4,  t%'  <ri"a.,-i 

INA  METER 

■  Read  SWR,  RF  power 
and  fit  Id   strength 

*  10  or  100  watt  rang*. 

*  1.7  to  150  MHz. 

.$19.95  +  S4.  ups 


•  We  ship  worldwide 

•  Shipping  charges  not  included 

•  Prices  &  specifications  subject  to 
change  without  notice 


10  miles  west  of  Washington,  D.C. 
Sorry—  No  CO D's 

10-5  Tues,,  Wed,,  Frt     10*9  Thursday 
10*4  Saturday    Closed  Sunday  and  Monday 


ELECTRONIC  EQUIPMENT  BANK 

516  Mill  Street.  N,E. 
Vienna,  VA  221$0 

Order  Toll  Free:  800-368-3270 
Technical  and  VA  Orders  (703)  938  3350 


CIRCLE  43  ON  REAPER  SERVICE  CAR 


i 


f 
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AUNCO  ELECTRONICS 


20705  South  Western  Ave.,  Suite  104    Torrance,  CA  90501-0(213)618-8616 


The  new  Atinco  ALX-2T  is  far  and  away  the  best  transceiver 

for  the  dollar  and  size  conscious  ham. 

•Tiny  =  Actual  size  shown  -  with  optional  l60mAH  battery 

•  Tough  =  4+  watts  output  on  high  power  -  with  standard  450mAH  battery 

•Terrific  =  One  memory  -  settings  on  front  panel 

•  Unit  scans  between  thumbwheel 
frequency  and  memory 

•  CTCSS  Board  Standard 

•  12  button  DTMF  pad  standard 

•  Battery  save  circuit  draws  8mA 
for  extended  battery  life 

•  ,16uV  sensitivity 

•  LED  lights  thumbwheel 

•  140,18  to  149,995  m  Hz 
»   Easy  operation 
i   2-year  factory  warranty 

Accessories  available: 

•  7.2v  160mAH  Ni-Cd  battery 

•  7.2v  450mAH  Ni-Cd  battery 

•  7.2 v  700m AH  Ni-Cd  battery 

•  9.6v  450mAH  Ni-Cd  battery 

(6+  watts  output) 

•  Earphone/microphone 

•  Leatherette  case  set 

•  1 1 7v  AC  wall  charger 

•  DC/ DC  converter 

•  DC  charging  stand 

•  RCA  to  BNC  adapter 

CIRCLE  67  OH  READER  SERVICE  CARD 


Alinco's  products  are  carried  by  these  fine  dealers 


A  Teen.   Burden* CA 

A maleuF  $  Advance  Comm  ■  Wilmington,,  QE 

Amateur  Comrr  ETC.  ■  San  Anion*©,  TX 

AES   Milwaukee, W( 

AES-WlcfcUHe,  OH 

AES'OrliWicto>FL 

AES  -Clear* it«r.  Ft 

AES  ■  Las  Vecasr  H  V 

Austin  Amateur  Radio  Stippty-  Auslln.  TX 

Bury  EJeetnofes-  Htm  r&K  N  Y 

Buron  vdt  Amateur  Canter  -  Waiertown ,  SO 

Colorado  Comm  Center,  Denier,  CO 

Dei  aware  Amateur  Supply  -New  Castle,  DE 

Doc'a  Communlcalioria  -  Rosavills,  GA 

El  Original  Electronics  -  9rowns*tlle>  TX 

EEB  ■  Vienna  VA 

EGE  INC    WoodDrioo*  VA 


EGE  lUC  -Salem.  NH 
Ertcftson  Communications  ■  Chicago.  I L 
Floyd  Electronic!  -  CoMinsvilJe.  it 
TTw  Ham  St  alien  ■  E  vanillic,  IN 
The  Ham  Hut  -  Amanita.  TX 
Hairy  Radio  -  Hartford.  GT 
Henry  Radio  ■  Los  Angelas.  CA 
Mtrecn  Sales  Co  .  WMiiamsfMle,  NY 
MR  Elect wrics  MusJtegan  ui 

HRO  -  Ananfivnt,  CA 
HRO- Atlanta,  QA 
HRO  -  Bu  tti  n-pame.  CA 
HRO- Oakland,  CA 
HRO-Phoenli.AZ 
HRO -Sen  Dleoo. CA 
HRO  •  Van  Nuys.  CA 
HSC  -  Same  Clara,  Ca 


HSC  -  Sac  namanto.  CA 

HSC  ■  Su  nrryrars ,  CA 
lm«ma*ionai  Radio  Systems   Miami.  FL 
Jun'l  Electronic*  ■  Culver  City,  CA 
Kennedy  Associates  ■  San  Anionic.  TK 
KJI  Electronics  ■  CedarGrowr.  N  J 
Madison  Electronics  -  Houston  rx 
Maryland  Radio  Center  -  Laurel.  WD 
Memphis  Amateur  Eleetro«*ea  -  Mamphi ».  TN 
Micmflan  Radio  Mi  Clemens  mi 
Mission  Contusing  -  Houston,  TX 
Missouri  Radio  Center  Kansas  CI Ty,  MO 
N  I,  G  Electronics   Miami.  FL 
Om.nl  Electronics  ■  Laredo,  TX 
Ouemeni  Electronics-  Seft  Jose.CA 
RF  Enterprises,  Mornfieto,  MN 
Reno  Radio  -  Reno,  N  V 


n»e**pei*  Associates   Derry.  mm 

Rogue  Electron  tea  •  Southmpton,  GT 

Rosen  a  Electronics  >  Wdliamson,  WV 

Rosa  Distributing  Co  -  Predion,  ID 

Satellite  City,  Minneapolis,  MN 

Tel -Com  Electronic  Com  m.  -  Li  I  Melon  MA 

Texas  Comm.  Center  ■  Houston.  TX 

Texas  Towers  -  Piano,  TX 

VHP  Communications  Jamestown.  NV 

Wltliafni  Radio  Sales.  CeHax,  P*C 


CANADA: 

Canadian  Distributor 

Texpro  Sales  Inc.  -  Burlington.  Ontario 

(416)332  5944 


Qthdx 


Number  36  on  your  Feedback  card 


Leon  Fletcher N6HYK 

274  Webster  Dr. 

Ben  Lomond  CA  95005 

Isle  of  Intrigue 

In  some  select  circles,  a  person 
hasn't  really  traveled  until  they Ve 
visited  Bang  on  lion,  Goal  House. 
Down  Under  Johnnie  Fall,  and  No 
Guts  Captain 

Still,  they  do  earn  two  points  if 
they  recognize  those  names  as 
key  locations  on  the  fascinating 
DXCC  country  of  Pitcairn  Island— 
VR6. 

But  unusual  place  names  are 
not  the  only  strange  and  largely 
unknown  facts  about  Pitcairn 

Mutiny  on  the  Bounty 

Many  people  know  that  mu- 
tineers from  His  Majesty's  Ship 
Bounty  settled  Pitcairn.  She  was  a 
100  foot,  three-masted,  armed 
merchantship.  The  crew's  mis* 
sion  was  lo  sail  from  England  to 
Tahiti,  barter  for  breadfruit  trees, 
and  deliver  them  to  British 
colonies  in  the  West  Indies  to 
provide  food  for  slaves. 

The  mate,  Fletcher  Christian, 
and  other  crew  members  took 
over  the  ship  and  aborted  that 
mission.  The  mutineers  put  the 
deposed  captain  William  Bligh 
and  eighteen  of  his  crew  in  the 
ship's  small  boat  and  set  them 
adrift.  Most  eventually  reached 
England. 

The  rebels  sailed  the  Bounty 
back  to  Tahiti  to  continue  the  fabu- 
lous partying  they'd  started  there 
earlier. 

Beyond  these  baste  facts,  how- 
ever, what  most  folks  know  about 
the  mutineers  comes  from  Clark 
Gable's  portrayal  of  Fletcher 
Christian  in  the  1 935  film,  Mutiny 
on  the  Bounty,  and  from  Marlon 
Brando's  rote  as  Christian  in  a 
second  film  version,  in  1962. 

Unfortunately,  both  those  films 
are  packed  with  errors.  Probably 
the  most  extreme  error  was  the 
depiction  in  Brando's  film  of 
Christian  dying  on  a  Pitcairn  Is* 
land  beach.  There  isn't  a  beach 
on  the  island,  and  Christian  died 
in  a  field  of  yams,  fatally  shot  by 
oppressed  Tahitian  men.  Accord- 
ing to  Ian  M.  Ball's  1973  book  Pit- 
cairn:  Children  of  Mutiny,  howev- 
er, even  today's  descen dents  of 
the  mutineers  "accept  (those 
faulty  films)  as  gospel." 

People  also  incorrectly  assume 


QTH  is  Pitcairn  Island 

the  mutineers  were  the  first  peo- 
ple to  inhabit  Pitcairn.  Actually, 
Polynesians  lived  there  centuries 
earlier.  Rock  carvings,  human 
burial  sites,  earth  ovens,  and  oth- 
er artifacts  on  the  island  show 
this.  Indeed,  the  mutineers  were 
not  even  the  first  Europeans  to 
sight  the  island.  In  1767,  23  years 
before  Christian  and  his  gang  ar- 
rived. English  Captain  Philip 
Carteret,  in  command  of  His 
Majesty's  Ship  Swallow,  sailed 
by,  but  didn't  land  because— as 
he  noted  in  his  ship's  log— "the 
surf  broke  upon  (the  Island)  with 


Far  from  Everywhere 

Pitcairn  is  located  roughly  half- 
way between  the  United  States 
and  New  Zealand.  The  nearest 
commercial  port  is  some  1,350 
miles  east  and  slightly  south  of 
Papeete,  Tahiti. 

Another  myth  abounds  that  to- 
day's Pitcairn  is  the  home  base  for 
descendents  of  the  mutineers.  Ac- 
tually, fewer  than  rnree  percent  of 
the  rebel's  descendants  live  on 
Pitcairn.  Worldwide,  there  are 
some  1,500  descendents.  Nearly 
halt  live  on  Norfolk  Island,  a  pos- 
session of  Australia  located  3,700 
miles  to  the  east.  Nearly  400  de- 
scendants live  m  Australia.  160  in 
New  Zealand,  and  150  on  Tahiti 
and  other  French  Polynesian  is- 
lands. 


PITCAIRN  ISLAND 

VR6TG 


,.  a/£/A'a: 


c*rtfirmii*&  SSfr/CW  OSQ  °" 
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TOM  CHRISTIAN 

P.  O.  BOX  1—  ADAMSTOWN 
y  SOUTH  PACIFIC 


Figure  1  The  author's  QSL  card  from  Pitcairn  island's  most  prominent  hamw  Torn 
Christian  VR6TC 


great  violence. 

Despite  the  landing  hazard,  the 
mutineers  settled  on  the  island  in 
1790 — "almost  in  desperation/' 
according  to  a  government  book- 
let about  the  island— after  two 
months  sailing  in  search  of  a  safe 
hideout. 

Dangerous  Ground 

The  mutineers  made  a  poor 
choice.  The  island  is  only  about 
two  miles  long  and  one  mile  wide. 
It  covers  approximately  t.120 
acres— less  territory  than  the 
Rock  of  Gibraltar  The  only  access 
is  through  a  boulder-strewn  cove 
on  which  heavy  seas  pound  al- 
most continually.  Nearly  vertical 
cliffs  300'  and  higher  surround  the 
rest  of  the  island. 

To  get  on  and  off  the  island,  the 
settlers  built  distinctive  36*  long- 
boats, which  they  learned  to  work 
in  and  out  of  the  cove — by  oar,  of 
course.  Diesel  engines  later  re- 
placed oars  as  the  main  propul- 
sion for  these  boats,  but  they  are 
still  the  only  means  of  landing  on 
the  island.  To  make  boat-handling 
easier,  the  British  Navy  built  a 
concrete  jetty  in  the  mid-1970s. 


Tom  Christian  VR6TC,  the  Ra- 
dio Officer,  is  the  most  famous  ra- 
dio communicator  on  the  island. 
Many  hams  have  worked  Tom. 
This  position  pays  Tom  to  handle 
official  and  personal  traffic  mostly 
through  a  commercial  station  in 
Suva,  Fiji. 

Tom  is  a  sixth  generation  de- 
scended of  the  original  leader, 
Fletcher  Christian.  Tom  is  six  feet, 
two  inches  tall,  trim,  and  in  his 
early  fifties. 

Tom's  wife.  Betty,  operates  as 
VR6YL.  Irma  Christian— a  relative 
of  course — is  licensed  as  VR6ID. 
Then  there's  Kari  Young  VR6KY, 
one  of  the  few  outsiders  to  join  the 
Pitcairn  community.  When  she 
was  a  teenager  in  her  native  Nor- 
way, she  read  the  1932  book 
Mutiny  on  the  Bounty,  by  Charles 
Nordhoff  and  James  Norman  Hall. 
This  book  also  expounded  many 
myths  for  it  was  meant  to  be  fic- 
tion, yet  it  fascinated  Kari,  She 
thus  studied  to  be  a  ship's  radio 
operator,  went  to  sea,  reached 
Pitcairn  Island,  and  settled  in. 

Isolated 

Many  people  also  mistakenly 


believe  that  ships  often  visit 

the  island.  Years  ago.  several 
ships  a  week  visited  Pitcairn,  but 
now  only  about  two  vessels  a 
month  stop  by.  Thus,  for  Pit- 
cairners,  radio  is  now  more  impor* 
tant  than  ever. 

Radio  first  arrived  on  Pitcairn  in 
1922,  in  the  form  of  a  donated 
crystal  receiver  from  the  Marconi 
Company.  A  small  coil  transmitter 
that  a  New  Zeaiander  gave  to  the 
community  sent  the  first  radio 
transmissions  from  the  island  in 
1926.  Two  Americans  installed 
transmitting  and  receiving  gear 
paid  for  by  private  contributions  in 
1936.  In  1940,  the  New  Zealand 
Navy  built  shortwave  facilities, 
providing  the  First  regular  link  with 
the  outer  world. 

Radio,  however,  is  nearly  the 
only  modern  convenience  on  the 
island.  Most  residents  live  in  un- 
painted,  ramshackle  houses  built 
from  lumber  thrown  overboard 
from  passing  ships.  There  is  little 
furniture.  Kitchens  have  dirt  floors 
and  stone  ovens. 

Yet  there  is  some  moderniza- 
tion. The  nearly  30-year-old  butt- 
dozer  used  in  building  the  jetty  re- 
mains on  the  island  The  islanders 
occasionally  use  this  tired  old 
beast  to  rehabilitate  the  dirt  path 
running  from  the  landing  to  the 
homes  300  feet  above  and  to  help 
move  cargo.  There  are  several 
dozen  motorcycles  and  a  few  3- 
wheel  all-terrain  vehicles.  There 
are  now  even  a  few  VCRs  on  the 
island,  showing  tapes  that  hams 
around  the  world  sent  to  the  is- 
landers! They  also  have  a  video 
camera. 

Only  28  souls  constituted  the 
original  group  that  settled  on  Pit- 
cairn—nine  mutineers,  six  Tahi- 
tian men,  12  Tahitian  women,  and 
an  infant  girl  This  original  group 
spawned  large  families— the  pop- 
ulation peaked  in  1 937  at  223  resi- 
dents. Today,  however,  there  are 
only  40  people  on  Pitcairn,  which 
causes  grave  concerns  for  the  fu- 
ture of  the  island. 

As  the  number  of  residents 
dwindles,  some  observers  say 
that  the  end  of  the  community  is  in 
sight  According  to  National  Geo- 
graphic writer  Ed  Howard,  in  a 
1983  article  about  his  visit  to  the 
island,  "If  only  a  few  more  (resi- 
dents) leave  Pitcairn,  it  may  not  be 
possible  to  man  the  longboats  and 
make  contact  with  the  few  passing 
ships.**  Indeed,  some  recent  visi- 
tors to  the  island  claim  that  even 
Tom  Christian  says  he  would  like 
to  leave  Pitcairn.  Others  report 
heTs  been  saying  that  since  at 
least  the  early  1970s. 
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Rob,  WA3QLS 


/4*H4tM>l    Sttftftttf 


Paul,  WA3QPX 


AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  ICOM 

•  KANTRONICS  •  KENWOOD  •  MFJ  •  MOSLEY  •  SANTEC 

•  TELEX  HY-GAIN  •  TENTEC  •  YAESU  •  AND  MORE! 
71  Meadow  Road,  New  Castle,  Del.  19720 
Factory  Authorized  Dealer! 


9-5  Daily,  9-8  Friday,  9-3  Saturday 


1t0th  ^niversary, 


Large  Inventory.  Daily  UPS  Service 


? 


800-441-7008 

New  Equipment  Order  &  Pricing 

302-328-7728 

SERVICE,  USED  GEAR  INFO 
NO  Sales  Tax  in  Delaware!  one  mile  off  I-95 

Prices  are  subject  to  change  without  notice  or 
obligation*  Products  are  not  sold  for  evaluation* 


Katherine.  KA3IYO 


CIRCLE  233  ON  READER  SERVICE  CARD 


Style  W 


Style  X 


Style  Y 


Reverse 


QSL 


r 


QSL  Cards 

DW    DX  □  Y 

□  100    @  $8.97 

□  250    @  J1997 

□  500     @  $39*97 

Postage  and  Handling     S  1.00 


~! 


Style: 

Quantity: 


Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price. 

Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  (blue  globe  or  satellite  with  black  type).  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card. 
Tell  'em  the  card  was  printed  by  Wayne! 


I 


Please  print! 


I    Name 


Call 


Address 


City 


State  — 


Zip 


I 


DAE 


Card  rtf 


OMC 


!  VISA 


D  Check/MO 


Exp.  Date 


I 


Mid  ytnr -outer  to 


WGECmrf  taerforraJiXHiiuSif  Aim  Lk^Wjyk. 


jam  yvwmurr do  r j jugcnn:  nutvcup  ii.4uuuiM«§jii*nir>*:>9  .-win  tntrniw. 

Permission  granted  to  photocopy 
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Number  37  on  your  Feedback  card 


P-ED 


by  Larry  Ledlow,  Jr.  NA5E 


Good  Morning,  Class! 

Oh,  how  I  used  to  dread  school. 
The  prospect  of  another  day  of 
ABCs  or  other  tedious  exercise 
hardly  motivated  me  to  drag  my 
lazy  buns  out  of  bed.  The  real  mo- 
tivator was  my  mother's  recipe  for 
rise-and-shine,  which  she  very 
deftly  applied  with  the  palm  of  her 
right  hand.  Ugh! 


promote  fun  and  meaningful 
learning  experiences.  But,  alas, 
the  opportunities  to  explore  cre- 
ative teaching  and  learning  are 
few  and  far  between ,  especially 
in  our  nation's  public  school 
systems. 

Nonetheless,  there  are  a  few 
shining  lights  in  the  darkened 
halls  of  academic  endeavors. 


"The  ham  industry 

devotes  a  great  deal  of  rhetoric 

(and  darned  tittle  else)  to  recruiting 

young  hams  into 
the  hobby. " 


School  days  were  either  feast  or 
famine,  intellectually  speaking,  I 
can  still  recall  the  countless  ses- 
sions reciting  addition  tables  in 
harmony  with  two  dozen  other 
children.  Or  the  ocean  of  tiny 
bodies  hunkered  down  with  giant 
pencils  and  Big  Chief  tablets,  our 
tongues  positioned  for  maximum 
concentration,  while  we  made 
miles  of  graphite  loops  between 
the  lines  on  the  paper,  t  would  ask 
myself  if  there  really  was  intel- 
ligent life  beyond  second  grade. 
Better  yet,  the  history  lessons, 
staring  at  datelines,  maps,  and 
family  trees  hoping  to  burn  the 
images  onto  my  retina  for  easy 
recall  on  the  next  exam. 

You,  tooT  eh? 

Sweet  Memories 

Ah,  but  who  remembers  the 
taste  of  paste?  How  about  feeding 
the  gerbils?  Then  the  chemistry 
experiments,  making  that  book- 
case in  wood  shop,  or  the  field  trip 
to  the  candy  factory?  THOSE 
were  the  feast  days,  those  mem- 
orable interludes  from  the  hum- 
drum of  rote  learning.  Those 
special  days  and  events  actually 
meant  something.  They  were 
diverse  sensory  experiences.  I  got 
my  hands  dirty,  created  some- 
thing tangible — I  used  something 
more  than  a  book  or  the  blah-blah- 
blah  lectures  to  learn  something 
new.  All  of  the  truly  memorable 
experiences  in  school  were  FUN! 

Thank  goodness  for  innovative 
teachers  and  understanding  ad- 
ministrators, who  successfully 
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Take  a  look  at  Peter  Kemp's 
BEARS  project  in  this  issue, 
Carole  Perry  WB2MGP  of  the 
New  York  City  school  system  is 
another  innovative  instructor 
you'll  read  about  in  an  upcom- 
ing issue.  And  a  handful  more 
teacher-hams  recognize  amateur 
radio  as  something  more  than  an 
end  in  itself. 

They  view  this  great  and  varied 
hobby  of  ours  as  an  effective 
teaching  tool  They  use  amateur 
radio  as  a  means  to  get  the  stu- 
dents involved  with  the  subject 
at  hand:  science,  geography, 
government,  foreign  languages, 
civics,  mathematics,  and  so 
on.  The  student  and  faculty  re- 
sponses have  been  overwhelm- 
ing. Amateur  radio's  use  in  the 
classroom  to  teach  a  variety  of 
subjects  works.  Full  stop.  It's 
fun  for  both  students  and 
teachers,  and  amateur  radio 
gains  some  respect  amongst  non- 
hams. 

The  ham  industry  devotes  a 
great  deal  of  rhetoric  (and  darned 
little  else)  to  recruiting  young 
hams  into  the  hobby.  Is  there  a 
better  way  to  expose  the  public  at 
large  to  amateur  radio  than  in  the 
school  system?  Students,  par- 
ents, teachers,  and  administra- 
tors—most of  us  fit  into  at  least 
one  of  those  categories— would 
all  be  exposed  to  amateur  radio! 
Further,  ■(  doesn't  have  to  be  lim- 
ited to  high  school  or  elementary 
grades.  Why  not  extend  the  con- 
cept to  college  or  adult  continuing 
education  programs? 

1988 


Just  the  Beginning 

OK,  suppose  we  all  agree  that 
ham  radio  would  succeed  as  a 
teaching  tool.  Big  deal.  That's  the 
easy  part.  We  have  to  success- 
fully pitch  the  idea  to  hundreds  of 
thousands  of  non-ham  teachers 
and  school  board  members. 
THAT  could  be  a  problem,  but  not 
if  we're  smart  about  the  sales  job. 

First,  we  need  to  find  the  sym- 
pathizers amongst  the  teachers. 
By  highlighting  successful  pro* 
grams  already  in  progress  around 
the  country,  the  industry  is  bound 
to  win  over  quite  a  few  converts. 
After  all.  a  lot  of  the  teachers  are 
just  as  tired  of  the  routine  exer- 
cises as  the  students.  With  data 
on  current  programs,  the  next 
step  would  present  the  pros,  cons, 
and  hard  facts  to  the  National 
Education  Association  (NEA) 
and  other  teachers*  organizations 
at  national  and  regional  con- 
ventions. 

An  important  point:  Sympathet- 
ic educators  who  believe  in  the 
potential  of  ham  radio  in  the  class- 
room would  have  to  make  the  ac- 
tual presentation.  I  seriously 
doubt  the  NEA  or  other  educa- 
tional groups  would  view  a  ham 
industry  pitch  as  anything  other 
than  a  commercial  venture.  That 
doesn't  mean  the  industry  can't 
support  Educators  for  Amateur 
Radio,  however.  For  that  matter, 
all  of  hamdom  should  support 


of  the  ham  magazines. 

You're  probably  saying,  "Yeah, 
sure.  This  is  just  a  lot  more 
rhetoric.  Nothing  will  ever 
happen/'  Why  not?  There's  a  lot 
of  inertia  to  overcome,  but  with  a 
few  shakers  and  movers,  we  can 
get  things  rolling. 

Volunteers,  please  step  for- 
ward! 

The  Tax  Man  Cometh 

Speaking  of  education,  like  a  lot 
of  other  folks  this  year,  I  am  learn- 
ing about  the  new  tax  laws  that 
took  effect  on  January  first. 
There's  nothing  quite  like  staring 
down  the  barret  of  a  1040  long 
form  aimed  squarely  at  my  pocket 
book  to  make  me  read  the  fine 
print. 

Our  politicians,  in  their  infinite 
wisdom,  have  decided  employer- 
paid  education  benefits  are  now 
taxable!  Yessir,  all  tuition-assis- 
tance benefits  to  US  employees 
are  subject  to  Federal  income  tax 
and  Social  Security  withholdings. 
Imagine  getting  your  employer  to 
pay  for  a  few  evening  courses  you 
need  for  the  next  promotion,  then 
finding  your  tax  bill  increased  by 
another  $500! 

The  impact  is  potentially  dis- 
asterous  on  advanced  engineer* 
ing  and  technical  education  in 
this  country.  After  all,  many  tech- 
nical graduates,  until  now,  have 
pursued  after- hours  degree  pro* 
grams  sponsored  largely  by 


"Congress 

no  longer  fee  is  education 

is  of  paramount 

importance. " 


such  a  group  to  give  the  hobby  a 
great  shot  in  the  arm. 

Why  not  team  up  wtth  other  or- 
ganizations with  similar  goals? 
For  example,  the  Institute  of  Elec- 
trical and  Electronics  Engineers 
(IEEE)  is  especially  concerned 
about  the  dwindling  number  of 
engineering  students  in  America. 
Certainly  amateur  radio  programs 
in  schools  would  interest  many 
students  in  electronics  tech- 
nology.  Hence,  a  common  inter- 
est between  the  IEEE  and  the  ham 
industry. 

A  plan  well  thought  out  and 
properly  executed  between 
national  organizations  would 
carry  a  lot  more  weight  than  a  call 
to  arms  on  editorial  pages 


their  employers.  With  education 
benefits  taxable,  some  em- 
ployees can  no  longer  afford 
school,  thus  putting  an  end  to 
their  academic  careers.  Obvi- 
ously, Congress  no  longer  feels 
education  is  of  paramount  im- 
portance in  our  society.  This  does 
not  bode  well  for  the  future  of 
America. 

Uncle  Sam  has  just  taxed  our 
efforts  to  improve  ourselves. 
(Wouldn't  it  make  more  sense  to 
tax  the  uneducated?)  Warm  up 
your  pencils  and  word  proces- 
sors and  encourage  your  repre- 
sentatives in  Washington  to 
make  tuition  assistance  untax- 
able again.  We'll  all  be  better 
for  it 


. . ,  pacesetter  in  Amateur  Radio 


Affordable  DX-ing! 


T5-140S 

HF  transceiver  with  general 
coverage  receiver 

Compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed.  These  words  describe  the 
newTS-140S  HF  transceiver  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  "look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands  with 

100  W  output.  General  coverage  re- 
ceiver tunes  from  50  kHz  to  35  MHz 

(Receiver  specifications  guaranteed  from 

500  kHz  to  30  mhi.j  Modifiable  for  HF 

MARS  operation,  (Permit  required) 

•  All  modes  built-in.  LSB,  USB,  CW  FM 
and  AM, 

•  Superior  receiver  dynamic  range 

Kenwood  DynaMix"  high  sensitivity 
direct  mixing  system  ensures  true  102 
dB  receiver  dynamic  range. 


KENWOOD 


PHONES 


MEMORY 


P.LOC*       I  VfO/H 


•  New  Feature!  Programmable  band 
marker.  Useful  for  staying  within  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to  non- 
participants. 

•  Famous  Kenwood  interference 
reducing  circuits.  IF  sfttft,  dual  noise 
blankers,  RIT,  RF  attenuator,  selectable 
AGCfaod  FM  squelch. 


•  M.  CH/VFO  CH  sub-dial.  10  kHz  step 
tuning  forqurck  QSYat  VFO  mode,  and 
UP/DOWN  memory  channel  for  easy 
operation. 

•  Selectable  full  (QSK)  or  semi 
break-in  CW, 

•  31  memory  channels.  Store  fre- 
quency, mode  and  CW  wide/narrow 
selection,  Split  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation. 

•  RF  power  output  control. 

•  AMTOR/PACKET  compatible! 
•Built- in  VOX  circuit 

•  MC-43S  UP/DOWN  mic,  included. 

Optional  Accessories; 

•  AT-130  compact  antenna  tuner*  AT-250  auto- 
mat ic  antenna  tuner  ♦  HS-5/HS«6/HS*7  head- 
phones »  IF-232C/IF-1QC  computer  interface 

•  MA*5/VP~1  HF  mobile  antenna  (5  bands) 

•  MB-430  mobile  bracket  •  MC-43S  extra 
UP/DOWN  hand  m>c  •  MC-55  (8- pin)  goose  neck 
mobile  mfe*  MC-60A/MC-8Q7MC-85  desk  rnics. 

•  PG-2S  extra  DC  cabfe  •  PS-430  power  supply 
■  5P-40/SP-5GB  mobile  speakers  *  SP-430 
external  speaker  SW-10OA/SW-20OA/SW-2000 
SWRfpower  meters  *  TL-922A  2  kW  PEP  hnear 
amplifier  (not  for  CWQSK)»  TU-8  CTCSS  tone  unit 

•  YG-45501  500  Hz  deluxe  CW  lllter,  YK-45501 
New  500  Hz  CW  filter 


nn   !    ii 


a  no 


t  i  n  n  n 
u.  u 


ua/usa 


cmtn 


AM/FM 


^m 


TS-680S 


All-mode  multi-bander 

»  6m  (50-54  MHz)  10  W  output  plus  all  HF 
Amateur  bands  (100  W  output). 

*  Extended  6m  receiver  frequency  range  45  MH.' 
to  60  MHz,  Specs  guaranteed  from  50  to  54  MHi. 

*  Same  functions  of  the  TS-140S  except  optional 
VOX  (VOX-4  required  foe  VOX  operation  l 

»  Preamplffterfor  6  and  10  meter  band. 


~T"^q 

Compete  service  manuate  are  avaifafi/e  tor  all  Kenwood 
transceivers  ami  most  accessaries  Specifications  features 
andpttc&saresvbfea  tocfoange  wshauM  noiiceotobif^tion 

KENWOOD 

KENWOOD  USA.  CORPORATION 

2201 E.  Dominguez  St.,  Long  Beach,  CA  90810 
RO.  Box  22745,  Long  Beach,  CA  90801-5745 


This  YAESU  FT-736  VHF/UHF  Transceiver 

in  the  73  Magazine 
"GREAT  DAYTON  GIVEAWAY" 

This  most  advanced  UHFVHF  Transceiver  of  our  generation  can  be  yours.  Just  mail  in  your  entry 

postmarked  no  later  than  April  1 0  or  stop  by  the  73  or  Yaesu  booth  at  the  1988  Dayton  Hamvention  and 
fill  in  an  entry  form.  Drawing  to  be  held  April  30  at  Dayton, 

HERE'S  WHAT  YOU  WIN: 

•  •  YAESU  FT-736  VHF/UHF  TRANSCEIVER 

•  •  YAESU  FEX  736-50  6  METER  MODULE 

•  •  YAESU  FEX  736-220  220  MHz  MODULE 

•  •  YAESU  FTS-8  TONE  ENCODER/DECODER 

•  •  YAESU  MD-1 88  DESK  MICROPHONE 


Get  a  pencil  right  now  and  fill  in  the  attached  entry 

blank —and  start  making  room  for  your  new  YAESU 

FT-736. 

INSTANT  SAVINGS  YouVc  always  a  winner  with  73; 

Subscribe  now  and  pay  only  $19,97  for  one  year— you 

save  over  SI  5  off  the  cover  price!  or  put  over  S3 5  back  in 

your  pocket  when  you  sign  up  for  2  years! 


OFFICIAL  RULES 

(No  Purchase  Necesary) 

I.  OiurutfrkiiiJ  cniry  lurrriuraV  1 5" [net*: til  paper  lumj  print  jn.ntr name. 4ddrrvs«ml 
/.ip  uikJc.  Enlei  .iM.stii.-H  iih  ytpu  wish,  hui  iir.nl  BWfe  mtury  ^pm-uidy  U>  7J\  (Hxuljimn 
tkrjrt  .70  JUc.  202  North,  Fttcrtwtmigh.  NH  ti.WiA  Humes,  mtqN  \*c  received  no  Inter 
than  April  8.  I'lftft  And  the  dmriqg  will  he  held  h>  Ajwil  ».  IMS.  All  col  nc*  become 
ike fwnpcftv  itf  ?3Jm*mr  Hndm  *hu.ts  raertnifce n^hi  iu  print  ihe  imm md addict 
ntf  ihe  wancr. 

2  Winner  will  he  lekvinJ  in  *  random  iff***  trip  .m  April  JO.  I  "WCH  [rum  *mnt*p  a,{|  cntne^ 
rtcc  ivcil.  umter  ihe  Mipe  m  *ian  nf  the  ptihl  ishc  r  nf  73  Amtttwr  HutU*  *  w  bute  Uc^  Usfofl  «HII 
he  liraul .  Win  ml' is  will  he  rMified  by  rnail  Ifld  mi>  nv  required  EoeftccuE?  irn  dttdnvii  <>l 
d  lability  and  fekihc  (Muh  ttf  hinmriB  *i0  ilejiend  «rt  number  ml  eninev  received  The 
FuMnher  pf  7J  A*«ffVmf  Madut  will  jrr  Ape  debver*  e4  prme  Tan* » *rr  ihe  mprMtMhiiii  y 
ut  the  winner  Arrj  mmifiarturer*  «*rrantie>  mil  *pp(>  „  frti  ihe  pubhthc-r  nuLei  m* 
« af rsnuta  *nn  rer-ud  to  jin  prise*    Pn*e*  jdi  im*  trjnderablc    Ma  wbrntominm  u* 

petal 

3,  Swecjtttakfiiapfctila&JI  re&fdeni*  ijfihcU  S.  iintlpm^sNians,  wtoarefllkttt  ItUc.n-. 
do,  cuTfH  eiiipkiyee*  uhil!  ihcir  lamilievj  of  ihe  puhli^bcx  nf  ?i  Amuiritr  RutJin    It* 
tiUUriCh.  and  Ma advcfihtng:  and  pnimntkiti  ajpenrict.  Void  where  pr  nhthiiciJ  nr  rctii*i 
edhyU» 

f  (tie  wtrmcf  %  rume.  send  j  u jmped ,  wlr^ldrracd  emelupr  m  73 ,4aturrMr  Aaj«. 
CinuldlHin  [Jepf   «ie  2d2  Nwtn.  Petertvirriuyh-  MM  f!345S. 
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Ma  it  lo:  73  "s  Great  Dayton  Giveaway 
Circulation  Dep? 

70  Rte.  202  North  I 

Peterborough.  NH  03458 

Enter  me  in  73  *s  Great  Dayton  Giveaway  and  start  my 
I  subscription  to  73  Amateur  Radio  for  the  term  checked:  I 


DYES! 


□One  year  for  $19.97 
□  Check  enclosed 


Card  # 


□Two  years  for  $34.97 
□  MC  DVISA 

Exp.  Date 


riAE 


I 


I  DNo,  I  do  not  wish  to  subscribe  now,  but  please  enter  my  name  in  i 

73  's  Great  Dayton  Giveaway. 
I  I 

j  . Call . 


I 


I  Address 

I 

.City  — 


|  State 


Zip 


I 


Offer  valid  only  in  the  U.S..  its  territories  and  possessions.  Please  allow  6  weeks  for 
delivery  ol  first  issue  6846SW 


Yaesu's  mini  HTk 

The  smallest,  smartest, 

toughest  radios.  Anywhere. 


Whether  you're  a  Novice  or  Extra 
class  operator,  you're  sure  to  appreci- 
ate the  high  power,  durability  and  size 
of  Yaesu's  FT-23R  Series  rnini-HTs. 

Tb  begin  with,  you'll  find  a  model 
that's  right  on  vour  wavelength.  The 
2-meter  FT-23ft.The  220-MHz  FT-33R. 
Or  the  440-MHz  FT-73R. 

Whichever  you  choose,  you  bene- 
fit from  incredibly  small  packaging, 
{Take  a  look  at  the  actual  size  photo.) 
Aluminum  alloycases  that  prove  them 
selves  reliable  in  a  one  meter  drop 
test  onto  solid  concrete.  And  moisture 
resistant  seals  that  really  help  keep 
the  rain  out- 

But  perhaps  best  of  all,  each 
radio  blends  sophisticated,  micro- 
processor-controlled performann i 
with  surprisingly  simple  opera- 
tion. In  fact,  it  takes  only  minutes 
to  master  all  these  features: 

Tfen  memories  that  store  fre- 
quency, offset  and  PL  tone,  Mem- 
ory scan  at  2  frequencies  per 
second.  Tic  offset  storage.  Priority 
channel  scan.  Channel  selection  via 
tuning  knob  or  up/down  buttons.  PL 
tone  board  (optional).  PL  display  Inde- 
pendent PL  memory  per  channel  PL 
encode  and  decode.  LCD  power  output 
and  **S -meter  display.  Battery-saver 
circuit.  Push-button  squelch  override* 
Eight-key  control  pad.  Keypad  lock. 
High/ low  power  switch . 

The  FT-23R  comes  with  a  72-volt. 
2.5-watt  battery  pack.The  FT-73R  with 
a  72-volt,  2-watt  pack.  .And  the  FT-33R 
with  a  powerful  12-volt,  5  watt  pack. 


I  220MHz  I 


YAESU 


PR  I 


BUSWOM  AIR 


fM  fAAHSCEJVEn 

FT-33R 
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%!« 
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TSET 

LOCK 

I 

i 
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You  can  choose  the  miniature  72-volt, 
2 -watt  pack  shown  in  the  photo 
below.  And  all  battery  packs  are  inter- 
changeable, too. 

And  consider  these  options:  Dry 
cell  battery  case  for  6  AAA  size  cells. 
Dry  cell  battery  case  for  6  AA-size 
cells,  DC  car  adapter/charter.  Pro- 
grammable CTCSS  (PL  tone)  encoder/ 
decoder,  DTMF  keypad  encoder. 
Mobile  hanger  bracket.  External 
speaker/microphone.  And  more. 

Check  out  the  FT23R  Series 
at  your  Yaesu  dealer  today.  Because 
although  we  can  tell  you  about 
their  incredible  performance,  tough- 
ness and  small  size, 
seeing  is  really 
eving. 


Yaesu  USAI        Edwards  Road.Cmitos.CA  90701  (213)404  2700  Repair  Service       3)  404  4884  Parts:  {2  \M7 


Prices  and  specification  subject  Lo  change  without  notice,  PL  is  a  registered  trademark  of  Motorola,  Inc.  FT:3:*R  shown  with  optional  FNB  H  bat^ry  pack 
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pacesetter  in  Amateur  Radio 
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Kenwood  brings  you  a  wide  range 
of  220  MHz  gear  designed  for  every 
need.  Choose  from  two  types  of  mobile 
and  two  types  of  HT,  The  TH-315A  is  a 
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TH-315A 

Full 'featured 


KENWOD 


full-featured  HT  covering  220-225 
MHz  Ten  memory  channels  and  2.5 
watts  of  power.  {  5  W  with  PB-1  or 
12  V  DC)  Uses  the  same  accessories  as 
the  TH-215A  for  2  meters  or  TH-415A 
440  MHz.  For  truly  "pocket  portability" 
choose  theTH-31BTTa  thumb-wheel 
programmable,  1  watt  unit,  For  mobile 
use,  select  the  TM-321A  or TM-353QA 
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TM-321A 

Compact  mobile 
transceiver 
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TM-3530A 

The  TM-321A  is  the  25  W,  220  MHz, 
14-memory  version  of  the  super  popular, 
super  compact  TM-221A,  The  25-watt 
TM-3530A  has  23  memories,  a  15  tele- 
phone number  memory  and  auto  dialer 
Direct  keyboard  frequency  entry  and 
front  panel  DTMF  pad  enhances  oper- 
ating convenience.  Novice  to  Amateur 
Extra,  these  transceivers  will  put 
everyone  on  the  air  "Kenwood  Styiel 
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Pocket-held  HT   m 
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TM-3530A 

Full-featured  mobile  transceiver 


The  TM321A  comes  with  16-key  DTMF  mic. 

A  complete  line  of  accessories  is  available  for  all  models. 

Complete  service  manuals  are  available  tor  utt  Hunwood  transceivers  and  most  accessories 
Specifications  and  prices  am  subject  to  change  without  notice  or  obligation 
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KENWOOD  USA,  CORPORATION 

2201 E.  Dominguez  St,  Long  Beach,  CA  90610 
RO.  Box  22745,  Long  Beach,  CA  90801-5745 


